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Serving Mines 
for More than 50 Years 


Ever since pneumatic rock drills came into use, Ingersoll-Rand Com- 
pressors have been serving mines of the world. Each year sees more I-R 
units installed and strengthens their reputation for reliability and 
economy. The four compressors shown here are installed at a large 
property in South America. They are our heavy-duty Class “PRE-2” 
units, which combine synchronous-motor-drive with 5-step clearance 
control and other refinements that add to the overall efficiency for 
which these machines are everywhere known. 


INGERSOLL-RAND COMPANY 
11 Broadway New York City 
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Systematic Recreation and the Ten-Month Working Year 


R. HENRY -FORD possesses unusual 
M ability to plan his vast operations so 
that he secures the cream of the labor 
market. He was the first great industrial leader to put 
into practice the regular payment of high wages, and 
he has consistently opposed recourse to wage reductions 
in times of stress. By indirect methods as well as by 
direct ones he has succeeded in ousting the inefficient 
worker from his plants. Labor turnover he has reduced 
consistently, and the Ford company has succeeded in 
retaining the type of employee that approaches in qual- 
ifications the exacting demands of modern industry, as 
exemplified in the philosophy of the founder of that 
great enterprise. Furthermore, Ford employees probably 
constitute one of the most contented groups in the world. 
They should be contented. 

The five-day week, in the introduction of which on 
a large scale Mr. Ford exerted so much influence, has 
proved desirable and practicable. The world, always on 
the alert for an indication from Dearborn of the trend 
of future industrial practice, now learns that a ten-month 
year has been suggested, primarily as a cure for unem- 
ployment. The idea is no more fantastic than was the 
proposal for a five-day week. It should deserve serious 
consideration among plans for alleviating poverty caused 
by lack of employment, which might well be spread more 
equitably than it is at present. High wages among the 
majority and want among a minority—this describes 
existing conditions, which apparently occasion no sur- 
prise, being attributed to an unfortunate economic ,con- 
dition, indicating an instance where the so-called law of 
supply and demand doés not apply. Yet, considering a 
home family instead of a national family, great would 
be the indignation against the paterfamilias, whatever 
the prevailing conditions, if two members of an other- 
wise well-fed domestic circle of six or eight persons had 
been allowed to die of starvation. 

The problem is one of attaining a more even distribu- 
tion of work and. wages. The five-day week and the 
ten-month year would undoubtedly prove a great help 
:in making conditions more uniformly. satisfactory, espe- 
cially in dull times.. Mr. Ford has doubtless considered 
the disadvantages of the plan, and one: may be sure 
that he feels they are far outweighed by the advantages. 


Something must be done to counteract unwanted and 
undeserved idleness. The success in the substitution of 
the eight-hour day for the twelve-hour day and of the 
five-day week for the six- or seven-day week offers 
encouragement to those who would go still further in 
spreading the butter on the bread by the institution of 
a working year of ten months. 

Mr. Ford is a friend of the wage earner. Every 
innovation he has made in employer-employee relations 
has proved this. But he also has the wit and the wisdom 
to suggest and to put into practice what is also good for 
the country and for the Ford company. The ten-month 
year will offer additional opportunity for men with 
initiative, zeal, and intelligence, who find happiness and 
content in constructive occupation rather than in idleness. 
And one may well expect Mr. Ford to exhibit consid- 
erable concern in what his employees have done during 
that two months’ respite from routine work. 

Something is seriously wrong with a social and 
economic system that forces such close and continuous 
attention to duty that forgetfulness, however attained, of 
all constructive and creative effort is periodically sought 
as the only means of relief—the brain being too tired to 
seek intellectual adventure. As a correction to the stress 
of modern life, especially in urban environments, the 
ten-month year would open new and refreshing pos- 
sibilities. of recreational and creative work for most if 
not for all of the two months so made available. A 
vast amount of valuable experience would be exchanged 
and put to wider use, invention would be quickened, art 
and science and literature would receive more than 
passing attention by the laymen comprising that minority 
group who would spend the period wisely. In course of 
time, one may expect, the average executive will insist 
on a ten-month year—an innovation that would, if used 
properly, add greatly to his productive capacity and 
vision, and also make imperative the more regular 
devolution of responsibility to subordinates. 

To the economic life of the country the ten-month 
year would provide a test of national character ; it would 
ameliorate or remedy unemployment; and to the. indi- 
vidual it would bring opportunities for mental growth 
and physical fitness that are now beyond: even the 
ambition of all but a small minority. 
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Experimentation, Like Charity, 
Should Start at Home 


N READING the description of the Alumi- 

[ex Research Laboratories’ new home at 

New Kensington, Pa., in this issue one can- 

not fail to observe the prolific use of aluminum in con- 
struction and equipment. Producers of any one metal, 
of course, should take the lead in efforts to extend its use. 

In late years producers of other non-ferrous metals 
have made great efforts to encourage the use of their 
products by the building industry, but, although some 
progress has been made, the process promises to be long 
and difficult. The question may well be asked if suf- 
ficient attention is paid by these producers in filling their 
own needs, in their various undertakings of construction 
and building. Undoubtedly, most smelter construction 
is of a type not calling for special elegance or refinement, 
although some companies have had to undertake extensive 
building of residences for their employees, which might 
offer opportunity for application of the material they are 
producing. In such applications, part of the initial cost 
might well be charged against experimentation and ad- 
vertising. 

Another important point is the value of concentrated 
and well-planned sales efforts. Trends in retailing show 
clearly that the public is more easily induced to buy when 
convenient terms of credit and payment can be arranged. 
This must be considered by those trying to compete 
with cheaper products, and who advance the argument 
that the higher initial cost will be more than compensated 
by lower repair cost, greater durability, and high scrap 
value. The public has too often been inclined to buy 
cheaper products that call for frequent replacements, 
especially when the terms are made such that no im- 
mediate large expenditure is called for. 

$2 


Nickel and Chromium 


in Building Construction 


HRUSTING its graceful spire above the 

surrounding skyscrapers, the Chrysler 

Building, in New York City, presents a 

picture that commands the attention even of the blasé. 
Its shining surface, challenging the merciless forces of 
atmospheric corrosion, offers testimony to the faith that 
the manufacturers of stainless steel are putting in their 
product. Obedient to the ancient command not to hide 
one’s light under a bushel, they have placed it very much 
in the public eye, where failure will be impossible to 
conceal, but where success, on the other hand, will bring 
reward sufficient to compensate for any fear of failure. 
The statement is heard that the lighter and more cor- 
rosion-resistant metals and alloys will some day seriously 
challenge the supremacy of iron and steel. Whatever the 
future may have in store, the development of a rustless 
steel has greatly increased the usefulness of iron. 
Combining strength with a remarkable resistance to 
atmospheric corrosion, it offers many advantages to 
industry. It finds application in cutlery, bearings, 
and other machine parts, and in chemical equipment 
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that is subject to corrosion or elevated temperatures 
and pressures. But the field offering the greatest 
opportunities is probably the building industry. With 
only the standard materials of construction available, any 
further increase in the height of buildings could not be 
considered. Those opposed to skyscrapers may not have 
deplored this fact; but, whatever one’s attitude in the 
controversy, the engineering profession may feel justly 
proud if economic and esthetic considerations, rather 
than technical ones, put a limit to the height to which 
man can build. The latest trends in construction 
are toward substitution of special steels and glass:for the 
heavier brick and stone walls, thereby reducing the 
weight of the structure, albeit providing more light and 
greater available floor space. 

The elements imparting these valuable properties to 
steel are nickel and chromium, used in varying propor- 
tions according to specific requirements. The develop- 
ment, of course, has provided another important outlet 
for these metals. Other investigators may well extract 
a lesson from this example of a successful solution of a 
pressing problem, another demonstration of the fact that 
the existence of a need is in reality only a prophecy of 


the filling of that need. 


Vertical Range of Gold 
Deposits in California 


HE recent cutting of the Kennedy vein 
on the 4,800-foot level of that mine, and 


the fact that substantial amounts of gold 
have been disclosed, add to the further knowledge of 
the Californian deposits. The present lowest -develop- 
ment of the Kennedy is about 3,400 feet below sea level. ' 
The vertical range from outcrop to lowest level is about 
5,000 feet. Throughout this range the oreshoot has 
persisted. Variations have occurred in gold content 
and in the structure of the vein, but the deposit has 
shown remarkable consistency. The Argonaut, near 
neighbor of the Kennedy, and the Central Eureka have 
also been operated to substantial depths. Only recently 
an important oreshoot was cut and partly explored on 
the lowest level of the Argonaut. 

At Grass Valley the North Star and Empire mines 
have each reached a depth of about 3;700 feet vertically, 
although on the slope of the North Star “X” vein the 
workings have extended to about 9,000 feet. Deepest 
workings are about 1,300 feet below sea level. 

The highest gold mine in California is the May 
Lundy—11,000 feet above sea level—which was worked 
for several years. Not far distant is Bodie, at an altitude 
of 10,000 feet. This district, however, is detached from 
the Sierra, and seems to be separated geologically from 
the Sierra deposits. On the other hand, the May Lundy 
deposit is distinctly Sierran. Although other gold ex- 
citements occurred in the higher Sierras, none attained 
the importance. of nor made production comparable 
with this mine. The present known vertical range of 
gold occurrence in California is from plus 11,000 to 
minus 3,400 feet, or almost 15,000 feet. The highest 
gold district now being actively explored is the Al 
leghany, about 4,300 feet in altitude. There the vertical 
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depth of exploration up to this time is about 1,500 feet. 

Upon the available maps the gold placer deposits 
at highest altitudes are, in order from north to south— 
Downieville, 7,000 feet ; Colfax, 4,700 feet; Placerville, 
3,800 feet; Jackson, 2,500 feet, and Sonora, 3,600 feet. 
These figures indicate that the eroded vein deposits from 
which the placers derived their gold were at greater 
altitudes but evidence is apparently lacking as to how 
much greater. Erosion has exposed a tremendous area 
of granitic rocks in which metamorphics are to be found, 
but this great upper mountain region has few metal- 
liferous occurrences. The region between 2,500 and 
5,000 feet in altitude has produced more mines, but most 
of the occurrences are limited in extent and depth. The 
foothill region between 1,200 and 2,500 feet in altitude 
is and has been the most important lode gold producing 
area of the Sierra. It is likewise the most promising 
area for future exploration, although the contiguous 
upper zone may be expected to yield rewards to diligent 


prospectors. 


Tribute to the Founder 
of Electrical Development 


HAT may be termed the greatest of 

all inventions—the induction of electric 

currents, upon which all the more im- 
portant electrical developments of a century have been 
based—was made by Michael Faraday in 1831, the year 
in which was founded the British Association for the 
Advancement of Science. The centennial meeting, to 
be held at Bristol, will therefore provide opportunity 
for reviewing the achievements of one of the world’s 
greatest benefactors, and of honoring the memory of a 
man who, according to one of his biographers, aban- 
doned the idea of profit for his discoveries, because 
“worldly gains became contemptible in comparison with 
the rich scientific province he had subdued.” 

Those who still insist that research is the prerogative 
of the scholar, and who maintain that invention is only 
possible in a heavy atmosphere of acquired scientific 
data, may be surprised to learn that Faraday was by 
trade a bookbinder, and that his preliminary education 
in science was acquired by attendance at four evening 
lectures, delivered by Sir Humphrey Davy. The miners’ 
safety lamp was an invention of Davy’s. The spirit 
that prompted him to refuse to patent the discovery— 
he maintained that wealth could increase neither his 
fame nor his happiness—doubtless fired the imagination 
of young Faraday and led to a non-commercial research 


’ that paved the way for a succession of astounding de- 


velopments that have made the latter half of the in- 
tervening century the richest in the history of the world. 
_ Suggestion has been made that Joseph Henry, Amer- 
ican physicist, the originator of the bobbin winding of 
a magnet with silk-covered wire, should also be honored 
at the Faraday centennial. But England is entitled to 
celebrate the laying of a great foundation stone of 
mechanical and cultural progress without deflection of 
interest in other directions. The fact may be recalled, 
moreover, that the recent elaborate demonstrations in 
the United States, held in celebration of the fiftieth anni- 
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versary of Edison’s electric lamp, failed to take into 
account that in 1860 Sir Joseph Wilson Swan pioneered 
in the invention of an evacuated glass vessel containing 
a carbonized filament through which current was passed 
to produce light, or at least a glow. Later Swan car- 
bonized cotton thread with acid, and used the product 
in a successful exhibition of electric lighting in 1880. 
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The Engineer’s Professional 
and Public Obligations 


HE new-fledged engineer usually emerges 

into the competitive arena of everyday life 

loaded with excellent advice, but seldom 

has a graduating class listened to saner and more helpful 
counsel than was given to those who had recently finished 
their courses at the Colorado School of Mines. The 
director of the United States Bureau of Mines, Mr. 
Scott Turner, was the counselor. The graduating class 
numbered 63. 
Mr. Turner went beyond the obvious and the trite: 
True, he urged the attainment and cherishing of a high 
professional and personal reputation, and good health; 
he stressed the need for loyalty and co-operation; he 
recommended writing as a post-graduate course in 
education and as a help to advancement; he forecast 
“deep and comprehensive mutations in engineering,” and 
called upon his listeners steadily and rapidly to develop 
themselves “in order that broader understanding, more 
intense study, and more ingenious schemes may always 
be forthcoming from the new generation, to carry up- 
ward the standards of engineering.” Elsewhere in the 
address, however, one finds much food for thought in 
a study of unusual recommendations and common-sense 
deductions. “Try and change your point of view,” is 
one piece of advice. “. . . adjust yourself to the new 
order of things with as little friction or delay as pos- 
sible.” Again: “. . . give your creative faculties a 
chance while you are still young . . . you will find 
more satisfaction in working on some engineering 
project or mining development which is incomplete or 
unsuccessful, and helping to finish it or pull it out of the: 


‘hole, than you will in merely joining the staff of a well- 


established and successful venture of long standing.” 
Truly a challenge that will separate the ambitious. from 
the timid! By accepting the hard tasks “you may feel} 
the thrill of working against odds . . . you may find 
yourself at the top,” from which position you will, how- 
ever, expose yourself to assault and criticism. 

A liberal education plus experience in engineering: 
make for the most adaptable and useful citizen, but 
Mr. Turner reminded his hearers that political processes 
are not being displaced by engineering methods. In 
public life the engineer will find expediency to be of 
greater importance at times than accuracy and engineer- 
ing truth. Facts alone, one is reminded, may not cover 
legislation. They must sometimes be disregarded in 
favor of what is more pleasing, or what is desirable, or 
what is popular. The sooner the scientist and the en- . 
gineer realize the basic requirements of public office 
the greater will be the likelihood of a general infiltration 
of common sense into politics and government. 
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Kensington, Pa, 














TIMULATION of sales in the mar- 

keting of any metal can be brought 
about only by the discovery of new uses. 
Research is necessary therefore not only in 
the mining and metallurgical methods for 
the production of the metal but also in 
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A METAL BY RESEARCH. .. 


Right — A group of machines 
used in determining the endur- 
ance limit or fatigue strength of 
aluminum and its alloys 
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Left — Special laboratory for 
chemical analysis, showing 
aluminum laboratory bench 




















Right—Crushing, grinding and 
screening equipment in the labo- 
ratory where large-scale experi- 
ments are made 








Left —A well-regulated system 
of ventilation permits accurate 
weighing to be performed in the 
main laboratory. The cases of 
the analytical balances and the 
chairs are made of aluminum. 
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A Review 


of Geological 


Advance 


Professor V ogt’s recent retirement 
> from active work as a teacher does 
, not-mean the close of a professional 

career, but rather the beginning of 
another period of intellectual achieve- 
ment in the life of one whose sci- 
entific studies and practical instruc- 
tions have provided both inspiration 
and example to his confreres through- 
out the world. After receiving the 
degree of mining engineer from the 
University of Oslo in 1880, he studied 
for several years at the universities 
of Stockholm, Freiberg, Clausthal, 
and Paris, under W.C. Brégger, R. 
Akerman, A. W. Stelzner, A. V. 
Groddeck, and F. Fouqué. A prac- 
tical course at the Kongsberg Silver 
Works was also included in his 
studies. In 1886, at the age of 28, 
he was appoimted professor at the 
University of Oslo, and, im 1912, 
professor at the Institute of Tech- 
nology in Trondhjem. Extensive 
traveling in Norway for the Geolog- 
ical Survey and visits to most of the 
other Ewropean countries have given 
him first-hand knowledge in his 
studies of ore deposits. In addition 
to academic work he has also ac- 
quired considerable reputation as a 
consultant. His many scientific works 
deal mainly with two separate but 
closely related subjects—the applica- 
tion of physical chemistry in the 
study of the formation of silicate 
minerals and rocks, and the study of 
ore deposits, also to a great extent 
based on physical chemistry. Pro- 
fessor Vogt holds a doctor’s degree 
from the Institute of Technology of 
Aachen, and is a member of the 
Academies of Science of Oslo, 
Trondhjem, Stockholm, Copenhagen, 
Leningrad, Kaiserliche Deutsche 
Akademie der Naturforscher, the 
American Academy of Arts and 
Sciences, the Geological Society of 
America and the Society of Economic 
Geologists (Penrose Medalist, 1929). 
He is also an honorary member of 
the Geological Society of London. 
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N OCTOBER, 1876, as I com- 

menced my studies at the Technical 

Institute of Dresden, in Saxony, 

old Professor H. E. Geinitz made 
the following introductory remarks to 
his lectures in mineralogy: “Science 
is international, but mineralogy is 
Saxon.” From a historical point of 
view his statement, though exaggerated, 
contains a grain of truth. Mineralogy 
and geology had their cradle in Saxony. 
Abraham Gotlob Werner, professor at 
the Academy in Freiberg from 1775 to 
1817, has been honored by the name 
“The Father of Geology.” This academy, 
founded in 1766, was during many gen- 
erations the center of all branches of 


science connected with mineralogy, 


geology, and mining. A list of the 
faculty includes such names as A. 
Breithaupt (the famous mineralogist, 
professor from 1813-66); Fr. Mohs 
(mineratogist, 1818-26); C. Fr. Nau- 
mann (1826-43, later of Leipzig); 
Bernard v. Cotta (geologist, 1842- 
74) ; and the chemists and metallurgists 
W. A. Lampadius, (1794-1842); C. Fr. 
Plattner (1842-58); Theodor Scheerer 
(1848-75, also professor at Oslo, Nor- 
way); H. Th. Richter (1856-96), who 
with Reich discovered indium; A. W. 
Stelzner (geologist, 1866-70 and 1874- 
96); and Clemens Winkler (chemist. 
1875-1902), the discoverer of ger- 
manium. Formerly: many of the most 
famous scientists studied in Freiberg, 
as Alexander v. Humboldt and Leopold 
v. Buch about 1790, and many years 
later the renowned mineralogist P. 
Groth, who always retained a great 
interest in the geology of ore deposits. 
From 1850 many pioneers from the 
United States studied in Freiberg, in- 


cluding George J. Brush, Raphael 
Pumpelly, Samuel F. Emmons, Arnold 
Hague, and Waldemar Lindgren. Thus 
for more than a century Freiberg was 
the master. From the middle of last 
century, however, many of the old 
mines. in Saxony and the Saxony- 
Bohemian Erzgebirge started to decline, 
and in the early part of the present cen- 
tury the mines at Freiberg, operated 
since the twelfth century, were closed 
down. The intimate contact between 
the Academy and the industry there- 
fore came to an end. e 


In Erzgebirge, with its numerous 
veins, the lesson how to differentiate 
between formation of the vein fissures 
had been learned before the end of the 
eighteenth century. This again led to 
a consideration of the fundamentals of 
tectonic geology, and the filling of the 
veins themselves. A. G. Werner, in 
1791, assumed that the veins were filled 
from above, but already in 1840, it was 
understood that the mineral must have 
come from below. As early as 150 
years ago, classification in the so-called 
vein formations was made on the basis 
of the character of the ores and the 
gangue, as, for instance, the tin forma- 
tion, the noble-quartz formation, the 
pyritic-lead formation, the barytic-lead 
formation, the silver-cobalt formation 
(Annaberg, similar to Temiskaming), 
the silver-bismuth formation (Schnee- 
berg), and others. This classification 
in vein formations and the study of the 
relative age of the different vein for- 
mations was generally considered the 
central point in the geology of ore 
deposits. 

In the ’forties a new era was in- 
troduced by the eminent Parisian geol- 
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ogists Elie de Beaumont and A. Daubrée, 
who pointed out (1) that the cassiterite 
yeins of the Cornwall and Erzgebirge 
type (Altenberg, Zinnwald, Geyer, for 
jnstance) are always associated with 
granite, quartz porphyry, and rhyolite; 
(2) that these deposits are char- 
acterized by a great wealth of minerals 
carrying fluorine and boron; and (3) 
that the tin veins are accompanied by 
a greisen metamorphosis, generally also 
indicated by presence of fluorine and 
boron. Daubrée also propounded his 
theory of mineral synthesis from vola- 
tile compounds (SnCl, + 2H,O = 
§nO, + 4HC1). e 


The French school from about 1850- 
80 put the main emphasis on mineral 
synthesis, and transferred the expe- 
rience thus gained from the laboratory 
to Nature. Here must also be men- 
tioned the studies of the pneuma- 
tolytic minerals, especially at Vesuvius, 
which proved the formation of many 
such minerals from erupted volatile 
compounds. Important for the study 
of metalliferous deposics formed by 
ascending thermal waters, in connection 
with igneous rocks, was an investiga- 
tion in 1882 by J. Le Conte and V. B. 
Rising, “The Phenomena of Metal- 
liferous Vein Formation now in Prog- 
ress at Sulphur Bank, California,” 
proving the deposition in particular of 
innabar from hot springs near the sur- 
face. Similar observations were after- 
ward made at Steamboat Springs, near 
the Comstock Lode in Nevada, and in 
several other localities. The intimate 
connection between the silver-gold veins 
(Schemnitz-Kremnitz, Comstock type) 
and Tertiary volcanic rocks was re- 
corded in 1860 by Ferdinand V. Richt- 
hofen in connection with the Hungary- 
Transylvania deposits, and in reference 
to the Great Basin some years later. 

Contact deposits were first studied in 
1864 by B. v. Cotta in South-Hungary 
(Banat) and in Serbia, and about at the 
same time by Th. Kjerulf in the Oslo 


-district. Th. Kjerulf, influenced by the 


theories of Beaumont and Daubrée, 
stated as early as 1860 that the Nor- 
wegian pyrite deposits of the R6ros 
type, the nickel-pyrrhotite deposits of 
the Erteli-Evje type, and the ilmenite 
deposits of the Ekersund type were all 
connected with igneous rocks, par- 
ticularly gabbros, in labradorite rocks. 
Opposite views prevailed in Sweden, 
and half a century ago it was jokingly 
stated that the ore’ deposits in Norway 
were of igneous origin, those of Sweden 
of sedimentary origin, showing that 
some obscurity prevailed in regard to 
fundamental principles. e 


In the investigations of the genesis 
of sedimentary iron ore, great benefit 
has been derived from the. study of 
recent bog and lake iron ores (T. M. 
Stapff, 1865, Ossian Aschan, 1906, and 
others; manganese lake and bog ores, 
Vogt, 1906 and 1915) and of the recent 
surface deposits from springs contain- 


ing iron and manganese (Vogt, 1890 
and later). And the study of muds 
carrying iron sulphides from the closed 
Black Sea, and of the water from the 
deeper parts of this sea which contains 
hydrogen sulphide (Androussow), illus- 
trates the genesis of the sedimentary 
sulphidic ore deposits. A few genera- 
tions ago the conformity between ore 
deposits and schist was often considered 
definite testimony of sedimentary gen- 
esis of the ore deposit, and for this 
reason the formation of the hydro- 
metasomatic (or low-temperature meta- 
somatic) deposits was for a long time 
misunderstood. The investigations of 
F. Posepny (1873), and of Raibl in 
Karnthen, gave the first explanation of 
the hydrometasomatic zinc-lead de- 
posits. In regard to the .hydrometa- 
somatic iron or iron-manganese deposits 
I refer especially to the investigation 
from Kamsdorf, in Turingia, by my 
intimate friend F. Beyschlag in 1888. 
A. V. Groddeck (Clausthal 1937-87) in 
his textbook on ore deposits (Leipzig, 
1879) presented a classification based 
on genetic principles. This was a great 
step forward, even though the genetic 
principles have since been considerably 
modified and extended. e 


In contradistinction to the views ac- 
cepted by most investigators since about 
1840, the German geologist and paleon- 
tologist F. v. Sandberger, especially dur- 
ing 1882-85, defended the idea that the 
ordinary veins carrying metals such as 
silver, lead, and zinc of the type 
Freiberg and Przibram (in Bohemia, 
where the mines are of 1,200 m. vertical 
depth) were formed by lateral segrega- 
tion. A. W. Stelzner in 1887, 1889, 
and 1896 showed that this contention 
could not be upheld. In the eighties I 
published the result of several investiga- 
tions, such as those on the Oslo con- 
tact deposits, on the ilmenite and 
titanomagnetite segregations at Eker- 
sund and in other localities, on the 
Norwegian nickel-pyrrhotite deposits. I 
also studied the Saxon tin deposits and 
visited many of the old silver-lead veins 
in Erzgebirge and the Harz. Upon 
request by A. W. Stelzner, who since 
my study trip to Freiberg in 1884 was 
my intimate and esteemed older friend, 
I lectured on the formation of ore 
deposits by magmatic differentiation at 
the meeting of the German Geological 
Society on Aug. 13, 1891. Shortly 
afterward, Max Krahmann started 
Zeitschrift fiir Praktische Geologie 
(Journal of Practical Geology), and he 
requested me to write a treatise on this 
problem for the first issue, which also 
contained articles by Fr. Beyschlag, F. 
Wahnschaffe, P. Groth, and R. Beck, 
and was circulated extensively. My 
article and the others following it were 
widely read, and the theory of the for- 
mation of ore deposits by magmatic dif- 
ferentiation was abstracted or trans- 
lated in full in many publications, by B. 
Lotti in Italy, in 1893; in the Canadian 
Record of Science, 1893; by Frank D. 
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Adams in the proceedings of the Min- 
ing Association of Quebec, in 1894; by 
Philip Argall in Denver, Colo., in 1893; 
by L. de Launay, in Annales des Mines, 
1897 and 1903; by Calderon in Spain, 
in 1899; by V. Pavlov in Russia in 
1900; and again in Italy, in 1902. ® 


Concerning the oxidic ore deposits, 
formed by magmatic crystallization dif- 
ferentiation in the proto direction—that 
is, by concentration of the minerals 
first separated in the mother magma— 
in the articles in Zeitschrift fiir Prak- 
tische Geologie I took into account 
only the ilmenite and titanomagnetite 
deposits in gabbros and related rocks, 
and the chromite deposits in peridotites. 
Later the theory has also been applied 
to the iron and apatite-iron ores of the 
Kiirunavaara type connected with more 
acid igneous rocks (O. Stutzer, 1906, 
1907; A. G. Hégbom, 1910; P. Gejer, 
1910 and later; Vogt, in Geol. Foren. 
Forh., Stockholm, 1927). 

Magmatic ore deposition by crystal- 
lization differentiation in the residual 
magma was dealt with in my paper 
“Magmas and Igneous Rocks Ore De- 
posits,” in Economic Geology, 1926. 
In “Die Sulfid-Silikatschmelzlésungen” 
(The molten sulphide silicate solu- 
tions) in the Norwegian Geological 
Journal, 1917; in Journal of Geology, 
1921; in “Nickel in Igneous Rocks,” 
Economic Geology, 1923; and in the 
textbook of Beyschlag-Krusch-Vogt I 
have clearly demonstrated that the 
nickel-pyrrhotite deposits of Evje- 
Erteli, in Norway, and those of Sud- 
bury, in Canada, are formed thus: the 
magmas of gabbroidic and related com- 
position originally kept divers sulphides 
in solution, but these sulphides (such 
as FeS,NiS, CuFeS,), at the some- 
what advanced cooling of the original 
magmas when the solution boundary 
was reached, were separated, and, on 
account of the relatively low melting 
point of the sulphide mixture (a little 
below 1,200 deg. C.), separated in the 
liquid phase. Under favorable condi- 
tions the drops of liquid sulphide col- 
lected, and they usually settled to the 
bottom of the laccolites, the ore deposit 
thus occurring along the lower boundary 
of the igneous rock bodies. Owing to 
the lower temperature of crystallization 
of the sulphide mixtures and their low 
viscosity, they were also usually injected 
into the already solidified mother rock; 
or, as offsets, into the surrounding 
rock. In accordance with the magnetic 
segregation theory, the formation of 
great deposits of nickel-pyrrhotite, of 
chromite, and of iron ore of the Kiruna 
type is possible only in conjunction with 
large bodies of igneous rocks. e 


In 1901, Professor W. C. Brégger 
and I both came to the conclusion that 
the pyrite deposits of the Sulitjelma- 
RGros type are also formed by mag- 
matic differentiation, -This has been 
studied in detail in connection with 
Sulitjelma by Th. Vogt in 1921, 1922, 
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and 1927. He has proved that the 
sulphidic magmas of these deposits 
were not “dry melts,” but that they con- 
tained some dissolved volatile matter, 
especially water and hydrogen sulphide. 
In my paper in Zeitschrift fiir Prak- 
tische Geologie in 1893 I also proved 
that native platinum occurring in peri- 
dotite is formed by magmatic differen- 
tiation in the proto direction. In this 
connection see my paper on “Geology 
of the Platinum Metals,” Economic 
Geology, 1927. With particular regard 
to the contact deposits of iron and other 
metals in the Oslo district, I proved in 
1884 that the presence of iron in this 
case was due to volatile compounds es- 
caping from the magma at an early 
stage, before crystallization had taken 
place in the mother magma. This is also 
maintained by V. M. Goldschmidt in 
his excellent monograph on these de- 
posits, published in 1911. The content 
of metals such as tin and tungsten in 
the tin veins must also be due to volatile 
compounds, escaping from the magma, 
but at a rather late stage of the solidifi- 
cation of the granitic mother rock. » 


In both cases an “acid extraction” of 
metals from the magma occurs, but by 
different chemical agencies and at dif- 
ferent. temperatures. (Vogt, Zeitz. 
f. prakt. Geol. 1894.) This explains 
the pronounced chemical and mineral- 
ogical difference between the two kinds 
of deposits, both formed from volatile 
compounds escaping from magmas— 
the tin deposits exclusively, and the 
contact deposits in numerous cases from 
granitic magmas. This is discussed in 
detail in my paper “Magmas and Ig- 
neous Ore Deposits,” Economic Geology, 
1926. The classification of the ore de- 
posits connected with igneous processes 
which I proposed in 1893-94 has been 
accepted by authors of many textbooks, 
including R. Beck (Berlin, 1901); J. F. 
Kemp (New York, 1901); J. A. Phillips 
and H. Louis (London, 1896) ; B. Lotti 
(Torino, 1903) ; and Beyschlag-Krusch- 
Vogt (Stuttgart, 1910-12 and 1914-21). 
P. Niggli’s great work on the volatile 
compounds in the magmas (Leipzig, 
1920) and a lecture by Th. Vogt before 
the Oslo Academy of Science, April 16, 
1920, are of fundamental importance 
for the understanding of the genesis of 
ore deposits formed by material escap- 
ing from the magmas. These have 
been reviewed in the last edition of 
Beyschlag-Krusch-Vogt and in my 
paper in Economic Geology in 1926. 

The rapid progress in the varied 
fields of physical chemistry in later 
years has thrown new light on the 
genesis of many ore deposits; as, for 
instance, V. M. Goldschmidt’s modern 
geochemical investigations of the ele- 
ments and the knowledge in the last 
decades gained about crystallization; 
also of mixed crystals, in liquid and 
gaseous solutions. Many phenomena 
in the formation of gossan and of de- 
composition deposits in general are ex- 
plained in the light of colloid chemistry. 
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Production of Metals, 1840, 1880, 1925 


———U.5. A. 

1840 1880 

Pig iron in millions of metric tons..... 0.29 3.9 
pper 0 25 
Lea In thousands 16 89 
Zine of metric tons 0 21 
Tin 0 0 
Mercury 0 2,080 
Silver In metric tons 0 943 
Gold 1 56 


And the application of the microscope 
for the examination of non-transparent 
minerals dates back only about 25 years. 

The accompanying table showing 
production of metals since 1840 is of 
interest. It is based on figures pub- 
lished by “Mineral Industry,” B. Neu- 
mann, and myself. The table indicates 
how the mining industry of the United 
States, so gigantic at the present time, 
was of almost negligible importance 
about a century ago. A little pig iron 
and lead were produced, but no copper, 
although the Lake Superior deposits 
were known. Production from the 
franklinite deposits of New Jersey, 
known since 1650, did not start until 
1860. In Europe, on the other hand, 
the history of many mines goes back 
centuries, and the mines were to a 
large extent the centers for develop- 
ment of the natural sciences, chemistry, 
mineralogy and geology, and mechan- 
ics. In the United States, however, the 
geological study of ore deposits dates 
from the middle of the nineteenth 


century. e 


The historical discovery of native 
gold in California took place in 1848, 
but for a few years subsequently only 
placer mining was carried on, and min- 
ing of gold-bearing quartz did not start 
until later. The Comstock Lode, the 
oldest of the large Tertiary deposits of 
silver-gold ore, was started in 1859 and 
at once became productive on a large 
scale. To compare with Freiberg, 
which from 1163 to 1912 produced 
5,494 tons of silver, the Comstock, from 
a single vein 4.5 km. long, in the years 
1859-91 produced 4,820 tons of silver 
and 214 tons of gold. Later followed 
the development of Leadville, Colo., 
with large scale operations in 1875, the 
numerous mines in the San Juan dis- 
trict of Colorado, Cripple Creek (1891), 
Tonopah (1900), Goldfield (1902), and 
many others. The production of lead 
in large quantities, mainly from the 
states in the Mississippi region, began 
in the ’seventies and has been greatly 
increased since, usually doubling every 
fifteen years. The production of zinc 
follows that of lead fairly closely. Cop- 
per output began with the opening of 
the large mines in the Lake Superior 
district, Calumet & Hecla starting opera- 
tion in 1867. Butte opened in 1880, 
the mines of Arizona about at the same 
time, and Utah and Nevada not long 
afterward. Iron-ore production from 
the Mesabi range now exceeds that of 
any other district in the world. 

As stated before, many of the Ameri- 
can pioneers of economic geology 
studied in Freiberg, or at other German 


——~ ——Europe——- ——-—World—., 
1925 1840 1880 1925 1840 1880 1925 
36.7 2.4 14.5 34 2.2. 48.7 73 

760 Se we 43 «155,416 
612 80 255 310 100 344 1,500 
536 18 196 555 18 217 «1,150 
0 7 10 3 1 40 143 

312 1,150 1,900 2,600 1,200 4,000 3,109 
2,600 148 394 300 670 2,480 7,550 
75 2to4 6 24 164 592 


academies, as for instance my esteemed 
old friend George Ferdinand Becker, 
an outstanding scientist, who com- 
pleted his studies under Bunsen in 
Heidelberg. Becker, in his monograph 
of the quicksilver deposits, with par- 
ticular regard to those of the California 
coastal range, which have been worked 
since 1845 (U. S. Geological Survey, 
1888), shows that this type of ore gener- 
ally has been deposited from hot springs, 
in connection with igneous processes, 
the hot springs belonging to the last 
stages of the total volcanic activity, and 
the deposition taking place at a mod- 
erate depth. Referring to a treatise 
by L. de Launay, of Paris, the two ex- 
treme contrasts should be noted—both 
due to igneous activity, one the forma- 
tion of the pyritic deposits of the R6ros- 
Sulitjelma type by magmatic ultra-deep 
intrusions, the other the formation of 
mercury from hot springs near the sur- 
face, the material of the hot springs 
being also orginally derived from the 
magmas, and cooled to a relatively low 
temperature, probably after passing 
through several intermediate states. 
The Tertiary deposits of silver and 
gold (two metals mostly occurring to- 
gether in the same dike, and often with 
large deposits of other precious metals, 
of the type found at Potosi in Bolivia; 
at Pachuca, Real del Monte, Zacatecas, 
and elsewhere in Mexico; at Schemnitz- 
Kremnitz, Nagybanya-Kapnik, in the 
Carpathians ; and at Offenbanya, Veres- 
patak, and elsewhere in Transylvania) 
have been studied in great detail in the 
western and central United States dur- 
ing the last few decades. The Com- 
stock, Goldfield, Tonopah, the San Juan 
district, Cripple Creek, De Lamar, and 
other fields have been treated in com- 
plete and well edited monographs by 
G. F. Becker, S. F. Emmons, W. Lind- 
gren, A. Hague and J. P. Iddings 
(petrography of the Comstock), W. 
Cross, W. H. Emmons, I. D. Irving, 
J. F. Kemp, R. A. F. Penrose, L. V. 
Pirsson, C. W. Purington, R. L. Ran- 
some, J. E. Spurr, W. H. Weed, and 
many others. e 


Some groups of deposits formed by 
after-action are connected with special 
igneous rocks, the tin formation, for 
instance, with granitic rocks, and the 
apatite formation of the Bamle type 
with gabbroidic rocks. Tertiary silver- 
gold veins, on the other hand, are con- 
nected with a great variety of rocks, 
most often andesites, but also dacites, 
rhyolites, and even phonolite, as at 
Cripple Creek. The volcanic areas in 
question generally comprise a_ series 
of igneous rocks, the ore veins being 
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younger than the youngest rock, thus 
belonging to a very late state of 
igneous activity. But, at other areas, 
successive epochs of ore formation 
follow epochs of eruption, each single 
igneous rock being accompanied by a 
separate kind of mineralization, as at 
Tonopah, according to J. E. Spurr. 
The chemical and mineralogical com- 
position of the metamorphosed wall 
rocks on both sides of the veins has 
long been used to determine the chem- 
ical composition of the solutions — 
liquid, gaseous, or supercritical—which 
deposited the ores and the gangues of 
the veins. Thus the greisen of the 
tin veins characterized by minerals such 
as lithium mica, tourmaline, and topaz 
—all rich in fluorine—may depend on 
a “fluoride metamorphosis,’ and the 
scapolite-hornblende reck of the South- 
ern-Norway apatite veins (connected 
with gabbro), characterized with high 
quantities of chlorine, may depend on 
a “chloride metamorphosis,” as I stated 
in 1894. This working method has 
beén applied to a large extent by my 
esteemed friend and contemporary, 
Waldemar Lindgren, in connection with 
silver and gold veins. He has greatly 
enlarged our knowledge about the com- 
position and temperature of solutions 
from which ores are formed. I am 
furthermore of the opinion that Lind- 
gren has taken a progressive step when 
he pays particular attention to the tem- 
perature and pressure of ore formation, 
although I do believe that in the future 
the temperature will not be the pre- 
dominating starting point in the clas- 
sification of ore deposits. e 


In a short summary in Zeitschrift f. 
praktische Geologie, in 1895, supple- 
menting my previous papers of 1884 
and 1891 on the contact deposits of 
the Oslo district, I also mentioned 
deposits in Banat-Serbia, in Elba, in 
the Pyrenees, in Finland, and in 
Queensland, but could find no descrip- 
tion of any contact deposit in the 
United States. The reason was that 
they were as yet overlooked. Only a 
few years after, however, in 1899, the 
first deposit of this type, Seven Devils, 
in Idaho, was described by Lindgren 
in his textbook, and within a few years 
a large number of contact (contact 
metasomatic) deposits in the United 
States were known. 

The best studied European contact 
deposits are of iron ore (magnetite- 
specular iron ore) and are usually of 
fairly large size, although never of 
great magnitude. Deposits carrying 
copper and zinc also have been found. 
In the United States some contact-iron 
ore deposits of moderate size are 
known. But of much greater impor- 
tance are the numerous and gigantic 
deposits of copper ore, in conjunction 
with early Tertiary or late Cretaceous 
monzonites or quartz monzonites in 
the extended metalliferous regions of 
Arizona and New Mexico, continuing 


into Nevada and Utah on the north and 
to Mexico on the south, a region pro- 
ducing almost a third of the world’s 
copper. In accordance with the views 
maintained long ago by European 
geologists, American scientists have 
also pointed out that the metals of 
these deposits, particularly the copper, 
have been derived from the igneous 
magma. In several localities within 
this region the copper contact deposits 
are accompanied by ordinary copper 
veins, the copper in the veins also 
originating from the magmas. e 


In the case of the Mesabi and other 
deposits in the Great Lakes region, C. R. 
Van Hise and C. K. Leith have de- 
scribed an enormous mass transport of 
iron by descending surface waters. 
The iron hat (gossan) of sulphide 
deposits has long been known, but the. 
knowledge of the secondary processes 
of supergene character (Ransome’s 
nomenclature), presenting what may 
be classed as sulphidic enrichment, is 


of more recent date and may be 
attributed mainly to American in- 
vestigators. 


Sulphidic enrichment was, however, 
known before, as in Rio Tinto and the 
other extensive pyritic deposits in south- 
ern Spain (Vogt, 1897, 1899). It is 
a general phenomenon, however, for 
districts without or with very little 
Quaternary glaciation were first men- 
tioned in papers by S. F. Emmons, 
C. R. Van Hise, and W. H. Weed, in 
1901, in transactions of the A.I.M.E. 
Investigations continued later, mainly 
in the United States, and intensive 
studies of the primary depth differences 
have also been made both in the United 
States and elsewhere. 

Up to the middle of the last cen- 
tury the geological study of ore deposits 
was almost entirely carried out in 


Europe: first in Germany, later in 
France, England, Norway, Sweden, 
Austria, and Russia. The first ex- 
S: 

a 


haustive studies in the United States 
appearing about that time came from 
men who had been educated in Europe. 
Germany had a special periodical in 
this field in Zeitschrift fiir praktische 
Geologie, founded in 1893 and of an in- 
ternational character. Economic Geol- 
ogy, started in the United States in 
1906, has later become the world’s 
leading paper in the field. Europe is 
divided into many small states with 
different languages, each with their 
separate mining industry. The United 
States, on the other hand, is a unit, 
where the progress of the various 
branches of the profession may be so 
much more readily followed. Its min- 
ing industry is larger than that of all 
the European countries combined. As 
the result, the United States has in 
recent years taken the lead in the study 
of the geology. of ore deposits. ae 


My scientific life work has been 
divided mainly into two different 
branches—the application of physico- 
chemistry in the study of igneous rocks, 
and the study of the geology of ore 
deposits. In my youth I studied 
European scientific literature almost 
entirely, but during the later decades 
I have been more influenced by Amer- 
ican than by the various European 
publications, 

The future scientific studies of ore 
deposits will probably be based on geol- 
ogy in combination with mineralogy, 
including microscopic examination of 
the non-transparent ores, illustrating 
the physical and chemical conditions 
prevailing at the time of the formation 
of the minerals, and making use of the 
many branches of physicochemistry. 
The development in this branch of 
natural science, not more than four 
generations old, which has progressed 
with increasing rapidity, will un- 


doubtedly continue at an accelerating 
rate for many years to come. 
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Flotation of Lead-Zinc 
at l'ybo, Nevada 





Flotation machines and reagent feeder, with belt drives 


HE flotation mill of the Tread- 
well Yukon Mining Company 
at Tybo, Nev., has entered the 
second year of operation. Rou- 
stine flotation practice has become es- 
tablished during this period and initial 
-difficulties have been overcome as far 
as the nature of the ore permits. The 
-mine has been opened to the 710 level, 
-at which point some oxidation appears, 
‘but above the 400 level the ores have 
-undergone considerable oxidation and 
‘both secondary mineralization and en- 
-richment are evident. There is a gradual 
‘increase of oxidation from the’ 710 to 
‘the 400 level. 
Primary ore developed in the lower 
levels contains galena, sphalerite, and 
pyrite crystals discernible to the eye, 
.and when ground to 65 mesh the micro- 
-scope shows the minerals to be almost 
-completely separated from the gangue 
:and from each other. An analysis of 
-a composite sample of the ores between 
400 and 710 levels is as follows, in 
-per cent: Silica, 32.05; iron, 15.08; 
alumina, 11.48; lime, 7.73; magnesia, 
1.62; sulphur, 16.56; phosphorus, 0.24; 
-manganese, 0.26; arsenic, 0.59; an- 
‘timony, 0.13; lead, 7.38; zinc, 5.56; 
copper, 0.02; nickel, trace; cadmium, 
‘0.06; gold, 0.02 oz. per ton, and silver, 
10.81 oz. per ton. Most of the silver 
is associated -with the galena, but both 
‘the sphalerite and pyrite are argentif- 
-erous. Silver assays of the pure min- 
-erals, in ounces per ton, are as follows: 
-galena, 110 to 113; sphalerite, 7 to 20; 
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H. M. Lewers - 


Mill Superintendent, 
Treadwell Yukon Mining Company 


pyrite (upper levels) 8 to 11, and 
pyrite (700-ft. level) 3 to 6. Oxidized 
lead varies from 2.1 to 4.6 per cent 
in samples from various places in the 
mine. The sphalerite contains from 10 
to 15 per cent iron and is a marmatite. 
Slime, with its content of oxidized lead, 
has proved detrimental to flotation 
and when it exceeds a critical amount 


shows a tendency to upset the flotation 
equilibrium, with resultant ldwer-grade 
concentrates and lower recoveries. The 
inclusion of some of the oxidized ore 
cannot be avoided, but by curtailing 
its proportion its adverse effects are 
controlled. 


DETAILS OF FLow SHEET 


The ore is discharged by skip into 
a receiving bin at the Hales shaft. A 
36-in. Link-Belt apron conveyor de- 
livers to a 10x36-in. Blake-type crusher 
set to 4 in., the discharge being re- 
ceived upon a 24-in. belt conveyor de- 
livering to a 3x8-ft. Link-Belt vibrating 
screen which bypasses minus #-in. ma- 
terial and delivers oversize to a 30-in. 
picking belt, where wood, tramp iron, 
and waste rock are removed. The pick- 
ing belt discharges into a 4-ft. Symons 
cone crusher, set to $ in. Screen under- 
size and Symons crusher product are 
delivered by a 20-in. conveyor over a 
Merrick weightometer and by distribu- 
ting conveyor to the 1,400-ton fine-ore 
bin. Fine-grinding is accomplished by 
two 8-ft.x48-in. Hardinge mills, each 
in closed circuit with a 6x25-ft. Dorr 
classifier. Link-Belt roll feeders, 18x12 
in., serve the ball mills. The classifier 
overflow goes to a surge tank before 
entering the lead circuit. 

A 16-cell 18x314-in. Minerals Sepa- 
ration machine is used for the lead cir- 
cuit. Spindles are driven in pairs 





Cone crusher and control panels 


Engineering and Mining Journal — Vol.130, No.5 





through Tex-rope drives by 74-hp. 
General Electric motors. Depending 
upon ore grade and tonnage, the first 
three to seven cells deliver a rougher 
concentrate which is pumped to a Hear- 
ing, three-pan cleaner that makes a 
finished concentrate and returns the 
middling by gravity to the head of the 
M.S. machine. Froth from cells 6 to 10 
is circulated back to the head of the 
machine; froth from cells 11, 12, and 
13 is returned to cell 8, and froth from 
cells 14, 15, and 16 is returned to cell 11. 

Soda ash, 1.3 lb.; sodium cyanide, 0.35 
ib.; and zinc sulphate, 0.50 lb. per ton, 
are fed to the ball mills. In the lead sec- 
tion additional flotation reagents are used 
as follows, in pounds per ton: soda 
ash, 0.6; sodium cyanide, 0.30; zinc 
sulphate, 0.4 Ib.; ethyl xanthate, 0.10, 
and cresylic acid, 0.6 Ib. 

Tailing from the lead circuit is 
treated in an M.S. machine of the same 
size and type as that used in the lead 
circuit, flowing by gravity through an 
inverted siphon to the head of the zinc 
machine. A rougher concentrate is 
taken from the first four to eight cells, 
depending upon grade and tonnage, and 
is pumped to a three-cell Hearing 
cleaner which makes a finished concen- 
trate, the middling being returned to 
the head of the machine. Froth up to 
cell 8 is circulated back to the head of 
the machine and froth from cells 9 to 16 
is pumped back to cell 4. Reagents now 
used in the zinc circuit are 1.3 Ib. cop- 
per sulphate; 0.1 lb. ethyl xanthate; 
1.9 lb. hydrated lime, and 0.01 Ib. pine 
oil per ton. 

Total reagents used in flotation in 
pounds per ton are as follows: Soda 
ash, 1.9; sodium cyanide, 0.65; zinc 
sulphate, 0.90; copper sulphate, 1.3; 
ethyl xanthate, 0.20; cresylic acid, 0.6; 
hydrated lime, 1.9; and pine oil, 0.01. 

Finished lead and zinc concentrates 
are pumped by 2-in. Wilfley pumps to 
24x8-ft. Hardinge thickeners, and thick- 
ened concentrates are further dewatered 
upon 5 ft. 4 in. x 10-ft. Oliver filters 





Top of concentrate thickener 


which deliver to 18-in. belt conveyors 
discharging into the lead and zinc bins, 
respectively. 

Based on average smelter returns the 
concentrate assays from May 13, 1929, 
to Dec. 31, 1929, were as follows: Lead 
concentrates—gold, 0.2 oz. per ton; 
silver, 90.43 oz. per ton; lead, 62.72 
per cent; zinc, 3.5; iron, 7; “insoluble,” 
3.6; sulphur, 15.3; arsenic, 1.4; an- 
timony, 1, and moisture, 8.4 per cent. 
Zine concentrates—gold, 0.03 oz. per 
ton; silver, 13.65 oz. per ton; lead, 2.71 
per cent; zinc, 46.57; iron, 11.8; “in- 
soluble,” 2.9; sulphur, 28; and moisture, 
9.5 per cent. The average mill feed 
for this period was: gold, 0.024 oz. per 
ton; silver, 8.53 oz. per ton; lead, 5.15 
per cent; zinc, 4.5, and iron, 11.3. 

Power consumption was at the rate 
of 26 kw.-hr. per ton milled. In March, 
1930, milling costs, at the rate of 320 
tons per day, were as follows in cents 
per ton: sorting, 1.8; coarse crushing, 
7.9; grinding and classification, 44.5; 
flotation, 50.2; dewatering, 2.1; general 
mill expense, 21.7; total, $1.28. Labor 


Jaw crusher, 
delivering a 
4-in, product 
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cost in cents per ton was 24.4; sup- 
plies, 55.4; power, 31.8; and miscellane- 
ous, 16.6. The operating crew was 
divided as follows: crusher, 2; picking 
belt, 1; ball mills, 3; flotation, 3, and 
filters and reagents, 1; a total of 10. 
Repairs and oiling are under the me- 
chanical and electrical departments and 
are not included in the mill operating 
crew. 

The normal crushing rate is 65 tons 
per hour. During the operation of the 
crusher it is necessary to keep a man 
on the picking belt to remove wood, 
wire, tramp iron, and waste rock. As 
the rock usually is wet and covered 
with slime, it is difficult to distinguish 
waste rock from ore. To increase this 
separation, thorough washing of the 
ore would be necessary. The Symons 
crusher has no difficulty in discharging 
iron not over 24 in. in thickness, and 
nothing exceeding this size has been 
overlooked. Vibrating screens last 
from three to four months. Wet ore 
necessitates a screen with 14-in. square 
holes. As a consequence, a_ small 
amount of undersize exceeds the #-in. 
size. Crusher replacements were re- 
stricted to one stationary plate after 
nine months’ use. No replacements 
have been necessary on the Symons 
crusher after a year’s operation. In 
fine grinding the feed-cone ball-mill 
liners were replaced after eight months’ 
service and 80 per cent of the original 
breast liners are still in service after 
thirteen months’ operation. The orig- 
inal discharge-cone liners are still in 
good condition. Ball consumption ap- 
proximates 2.7 lb. per ton, owing to the 
hard gangue. 

Ball-mill density is maintained at 75 
to 78 per cent solids and classifier 
overflows at 30 to 34 per cent solids. 
Classifier overflow averages 68 to 75 
per cent minus-200 mesh. As a result 
of an excessive amount of primary slime 
in the upper level ores, finer grinding . 
than the foregoing proved detrimental 
to the flotation operation. A sizing test 
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made on No. 1 ball mill grinding 230 
dry tons in 24 hours is summarized in 
the following table: 


Screen Tests, in Per Cent 


Lead Zinc 
Ball-Mill Classifier Section Section 
Mesh Discharge Overflow Tailing Tailing 


On 14 EMD a Five aie Bitty Meh tak SC leb pine 


28 Benet Se aegieen weenie 
35 ES eer See ee my oe to * 
48 I a ecto | are pie 
65 10.30 5.09 6.12 6.44 
100 11.35 9.10 9.36 8.07 
150 10.10 8.86 9.15 10.92 
200 6.77 8.10 8.41 7.10 
Past 200 37.77 68.85 66.54 67.47 
Density, 
per cent 78 42 33 25 
solids 


The density of the pulp in the lead 
section is from 27 to 33 per cent solids. 
Impellers last about eight months. After 
a year’s operation, the Tex-rope drives 
are in good condition. The Hearing 
cleaner, installed in January, 1930, 
raised the concentrate grade about 5 
per cent without affecting recovery. 
The ore varies in character throughout 
the day, and if it becomes slimy the 
concentrate grade drops regardless of 
the reagents used. Clean sulphide ore 
gives consistent results and a 66 to 70 
per cent lead concentrate is easily 
attained, but the operating results are 
influenced by the degree of oxidation 
and the amount of primary slime in 
the ore. 

In the zinc section, pulp density is 
about 25 per cent solids. As a result of 
lower pulp density, impellers have 
nearly twice the life of the impellers 
of the lead cells. The Hearing cleaner, 
installed in December, 1929, raised the 
zinc concentrate grade about 5 percent 
with a slight increase in recovery. 
The concentrate is more granular, 
filters much better, and contains less 
moisture. 

Flotation feed and tailing samples 
are taken by Galigher automatic sam- 
plers. Tailing from the lead section, 
and lead and zinc concentrates, are cut 
from’ the launders each hour by a 
specially designed hand sample cutter. 
Comparison with smelter returns indi- 
cates a close agreement. Mill feed and 
tailing samples are weighted for ton- 
nage and a composite is made at the end 
of each fifteen-day period and assayed 
by control methods. The entire mill is 
shut down twice a month for the ex- 
amination of ball-mill liners and general 
repairs. Total operating time lost as 
a result of mechanical troubles was 
only two hours in over a year’s opera- 
tion. This was caused by defective 
insulation in a small motor. During 
the summer months, when electrical 
storms occur, power interruptions are 
frequent and have been as high as seven 
times in 24 hours. 

Concentrating results of Aug. 8, 1929, 
with mill feed consisting of 80 per cent 
lower level ores and 20 per cent upper 
level ores, are given in the following 
tabulation; grinding was 71 per cent 
minus 200 mesh: 
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Silver, Lead, Zinc, Iron, 


Tron” Gent Cont Gent 


WO oss canctacsss 8.6 5.7 5:8 “3157 
Lead concentrate..... 96.4 69.5 4.3 6.1 
Zinc concentrate..... 12.4 1.6 48.6 11.7 
pS eee 2.0 @.67  -1.03. 42.9 


The pyritic content of the tailing, 
approximating 22 per cent, assayed 
6.6 oz. silver and 1.5 per cent lead, 
indicating 72 per cent of the silver in 
the tailing to be associated with the 
pyrite. Oxidized lead in the tailing 
was 0.35 per cent and lead combined 
with pyrite 0.32 per cent. Clean gangue 
showed silver 0.5 oz. per ton, lead trace, 
zine trace. 

Results for the period from April 1 
to April 15, 1930, when mill feed con- 
tained 50 per cent upper level ores, are 
given in the tabulation in the next 
column. © Grinding was 71 per cent 
minus 200 mesh. 

Slime (minus-500 mesh) constituted 
41.9 per cent of the tailing and con- 
tained 3.8 oz. silver per ton, or 57.4 


per cent of the total silver in the 


tailing; 1.9 per cent lead, or 51.2 per 


cent of the total lead in the tailing; 


1 per cent zinc, or 44 per cent of the. 


total zinc in the tailing; and 8.5 per 
cent iron, or 32.1 per cent of the total 
iron in the tailing. The pyritic content 
of the tailing approximated 21 per cent 
by weight and assayed 9.8 oz. silver 


Silver, Lead, Zinc, Iron, 


Oz. 
Tia. ent Gent Gent’ 


| | PR Re Fee een ee 9.12 5.80 4.30 12.5 
Lead concentrate.... 82.76 65.20 4.22 6.7 
Zine concentrate.... 13.30 2.40 47.90 11.0 
acs 850s aid ec 2.95 ee Oiae 12 
per ton and 2.8 per cent lead. Oxidized 


lead in the tailing was 0.8 per cent, and 
lead combined with pyrite, 0.6 per cent. 

The Tybo enterprise is one of several 
properties operated by the Treadwell 
Yukon Company, Ltd. F. W. Bradley 
is president-of the company and P. R. 
Bradley consulting engineer. W. H. 
Blackburn is manager of the property. 





Machine Simplifies Cleaning 


of Clogged Drills 


At MANY mining properties a con- 
siderable amount of clogged steel, 
otherwise perfectly sound, is condemned 
every month to the scrap pile because 
the cost of cleaning out steel by hand 
exceeds that of manufacturing new 
drills for replacement. A remedy is to 
perform the cleaning mechanically, thus 
rendering the steel serviceable at the 
lowest possible cost. A practical and 
efficient machine, built on the order of 
a lathe, which was recently constructed 
and installed at the central drill-sharp- 
ening shop of the Copper Queen Branch 
of Phelps Dodge Corporation, at Bisbee, 
Ariz., is shown in the accompanying 
illustration. The machine, driven by a 
5-hp. electric motor, direct-connected 
to a bevel-gear drive, consists of the fol- 
lowing parts: A main frame, made of 
5- and 4-in. I-beams, 3-in. angle iron, 
and reinforced with 4- and *e-in. plate; a 
motor and bearing plate, made of #-in. 
plate; two forged bearings, lined with 
babbitt metal; a hollow steel shaft, 


1S hp, -Packin. 


pChuck to hold 
/ cleaner tube , 






[lie £05. diam, "hole 


equipped with a packing gland and a 
chuck to hold the cleaner tube; a mov- 
able carriage, fitted with two 3-in, 
diameter rollers and three small sup- 
ports to accommodate the clogged drill 
and guide the cleaner tube; and a }-in. 
pipe system, with automatically con- 
trolled plug valve. 


Operation of this machine is simple: 


After the hollow cleaner tube, one end 
of which is converted into a drill bit by 
a 45-deg. tempered bevel, has been 
tightly secured to the chuck, and the ma- 
chine set in motion, the operator places 
his drill upon the movable carriage and 
slowly advances the clogged end to the 
cleaner tube. To aid the cleaner bit in 
removing the matter within the drill, 
and also to prevent its burning, water, 
controlled by means of a foot pedal, is 
injected under pressure. With an aver- 
age of 80 drills cleaned per hour, un- 
sightly piles of clogged drills on the 
scrap heap will soon disappear. 


vEnd bevel 45° : 
\ _- Carriage for drills 
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Special Carriers Facilitate the 


Transport of Drill Steel by 


Aerial Tramway 





Several of the 7-ft. carriers at one of the terminals of the Arevalo- 
Loreto tramway 


A SATISFACTORY and _s readily 
made carrier for transporting drill 
steel by aérial tramway has been devel- 
oped by Compafiia de Real del Monte 
y Pachuca, at its property near Pachuca, 
Mexico. The carriers are employed on 
the Arevalo-Loreto tramway, which is 
six miles long and affords transport 
facilities for ore and supplies between 
the company’s surface plant at the 
Loreto mill, near Pachuca, and the 
Arevalo group of mines. 

Old wrought-iron pipe, 12 in. in di- 
ameter and 7 in. thick, is used in con- 
structing the carrier, as shown in the 
accompanying illustrations. To accom- 
modate the various lengths of drill 
steel that are used in the company’s 
mines, the carriers are made in both 
4-ft. and 7-ft. lengths. Lugs, into 


| ae 







in diameter and 
hinges and stands 





| 
Use old wrought iron pipe, 12 in. | 
weld on” 


which the bucket stirrups fit, and 
stands, which support the carrier when 
it is removed from the bucket stirrups, 
are welded to the pipe section. The 
ends of the pipe are closed with 4-in. 
steel plate and hinges, so.that either 
end may serve as a hinged door. About 
80 pieces of {-in., or 45 pieces of 14-in., 
steel are transported in each carrier. 

_ When a carrier is loaded with sharp 
steel at the Loreto terminal, the door is 
locked shut, and the carrier, with two 
others, is placed. on a narrow-gage 
truck. By means of the truck, the car- 
rier is conveyed to the tramway, where, 
owing to the fact that the truck enters 
the terminal at the proper elevation, the 
bucket stirrups are inserted into the 
carrier lugs without the carrier being 
removed from the truck. On arrival 
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Details of 7’ Carrier 
Constructional details of the carriers developed by Compafiia de Real del Monte y Pachuca 
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4’ steelplate, FER 








S ce 


at the Arevalo terminal, which is 
situated at El Chico mine, the carrier 
is run onto a siding rail. After being 
detached from the bucket stirrups, the 
carrier is unlocked with a duplicate key, 


- and is then loaded onto another narrow- 


gage truck. The carrier is transported 
on the truck to the collar of the mine 





One of the 4-ft. carriers 


shaft, where the sharp steel in the 
carrier is removed and replaced with 
dull steel for transport back to the 
Loreto terminal. 
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Tin Prices and Production 


HAVE SHOWN in a previous 
article how tin has been subject to 
great variations in price because of 
the hypersensitive condition of the 
market, the result of a close balance be- 
tween demand and supply. The present 
sources of supply are given in Table III. 


Table I1]—Sources of Tin Supply 


Approximate Output in Long Tons 
per Annum 





Federated Malay States.................. 67,000 
Unfederated Malay States................ 2,500 
DS Biv nic wicickivinibte sive ona 4s 43,000 
Netherland Indies...................s008 35,000 
Aiba A wink bin pata obec! sje daral.s mph 8,000 
Pe bu sit.s 5.06/65 eb accmbn bees 0s veces 3,000 
Tipit lo: 7h nis 6c <ind Wintoi Suiesie clk <n divi « 10,500 
tie ine Si is snc mato witcose sb0 Gee % 6,500 
aiid ks katie alate Woks awie- ahs > 
SNE pes ee ee 7. 
SS oP <n eDiets ed babe od 7 
lo SE eee eegoer 1,200 
Spawned Portagal,. .. 2... 6... 0s cccccce , 
Japan and Indo China................... 1,500 
ra ite Cs Os ov oad o be sesdls Se wi 500 
Piss Stier bee 5 iaeulebs epee 188,900 


What increase in supply can be ex- 
pected in the future? My information 
is that, at present prices, one. can ex- 
pect but little increase from~territory 
other than Eastern Asia, and that this 
position will not be modified by a price 
of £240 for tin. 


Great hopes have arisen 
regarding the possibilities of Tangan- 
yika and the Congo territory, in Africa, 
but work done has not yet resulted in 
increased production. Nigeria is un- 
doubtedly doing better than I have been 
led to expect by reports from technical 
men well acquainted with the country. 
The increased production (in 1928) of 
nearly 3,000 tons over the 1925 output 
is attractive, as is also the increase of 
1929 over 1928. 

The advent in Malaya of large 
dredges equipped with jigs has enabled 
the treatment of lower-grade ground in 
greater quantities at materially lower 
cost. To give an example: The famous 
Tronoh company in its report issued 
in 1928 showed a mining cost of £126 
per ton of concentrates. At £200 a ton 
for the metal, the price realized for each 
ton of concentrate works out at 70 per 
cent of £200, or £140, less, say £33 
realization cost and proportion of gen- 





The second of a series of articles on the 
economics of tin production. The first, 
entitled “Tin Industry Faces the Facts,” 
appeared in the August 23 issue. 


222 


Alfred James 


PLEA for the better regula- 
tion of supply to demand, 
based. on an intelligent anticipa- 
tion of requirements, in an effort 


to prevent slumps and booms. 

The influence of modernization 

of plant and process on tin pro- 
duction costs. 





eral expenses in Tronoh and London. 
Now, £140 minus £33 equals only £107 
received, as against a mining cost of 
£126, or a loss of £19 a ton without any 
provision for overhead administration, 
depletion, and interest. Fortunately, 
tin averaged £289 for that year, and 
Tronoh made a fair profit on its min- 
ing, in addition to the direct profit on 
its investments. 


M aterially increasing its 
dredging power by the installation of 
up-to-date dredges, Tronoh has now 
reduced its mining cost by one-half and 
is justly regarded as one of the great 
paying properties of the Malay region. 

The boom-induced increased produc- 
tion from old well-known properties has 
its limits, and the life of the mines is 
being materially lessened. A life of 20 
years, formerly usual, is now rapidly 
becoming exceptional. 


My information is that all payable 
ground in Malaya has been taken up. 
But history shows that the increasing 
price for tin and the constant improve- 
ment in methods make much ground 
payable that was formerly rejected as 
worthless. I shall probably arouse 
criticism, but my guess is that within 
the next ten years we may anticipate 
a 50 per cent increase from Malaya, 
or over 100,000 tons. On the other 
hand, it looks as if before that time the 
output from Boliva may not have 
materially increased. I cannot under- 
stand the heavy falling off from China 
since 1925, but it may well be that 
Siam, Burma, and Tonquin will be able 
to increase supplies. 

If, by 1940, 100,000 tons can be 
obtained from Malaya and 40,000 tons 
from Dutch East Indies, and double the 
output from Siam, Burma, and China, 
or 35,000 tons—a total of 175,000 tons 
of the 201,000 tons the industry should 
then require—surely dependence can be 
placed on Bolivia, Nigeria, and the rest 
of the world to make up the deficiency 
—at a price. 


Table IV gives my owp 
figures of costs, from information com- 
ing to me. If any companies consider 


Table IV—Mining Costs per Ton of Oxide 


Malayan Mines 
(a) Costs below £72 per ton 


MN TAIL: 5. ito icks sin hosed we Do kS's Se eoeee 
PN 6. Sows Vedic os M8 Sees Se aews, pace bOb's Seeros 
A EO cas snk od do ered v.88. Gt 40'es dewey eee 
OTE PICS et ee Oe OEP ee RON eT 
GN ssc orar steal ela tecsrkoeoes sake 
RN te an acts calba cake eeae,s se vaeaas dete 
Kampar Malaya............+-.seseeeeeceeseees 
Maman Mammting. ooo. 6... se ics cect csewones 
I EIN 5.655 5. Sxic Saal hee oe eNs oho ees 
NS Ee Pe oe eee 


I OER 655560 hy od SWSERN Ghd be eS oe. 
P 


IND sis i abicin deta ccc cnstieteteud@ates> 
Samet WRN Tia DD is 505 SES ei ce corseeune 
PU II 56.5 5 '9 Gis nrtthceb,0 cln.eleies asec euhalane® 
NE IIMs ai. a6 hoy o/b Ennis les oa cake DOMME 
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Issued Market Value Cost, 
Capital February, 1930 Tons per Ton 
£180,000 £500,000 600 £40 
300,000 500,000 700 70 
170,000 250,000 300 , 70 
396,000 850,000 950 32 
50,000 550,000 1,500 40 
120,000 300,000 450 47 
200,000 370,000 800 - 45 
70,000 150,000 650 ors 
287,000 360,000 650 60 
75,000 1,050,000 1,100 62 
105,000 300,000 550 4l 
160,000 175,000 500 37 
120,000 300,000 350 50 
100,000 180,000 200 59 
200,000 1,100,000 1,800 61 
160,000 620,000 850 41 
217,000 1,116,000 2,470 36 
100,000 80,000 164 59 
200,000 270,000 1,000 70 
340,000 1,120,000 1,800 50 
133,000 370,000 840 56 
200,000 450,000 600 65 
128,000 420,000 900 52 
140,000 130,000 500 71 
80,000 240,000 360 66 
250,000 575,000 500 m 62 
360,000 360,000 560 45 
400,000 470,000 540 61 
140,000 155,000 400 45 
300,000 1,100,000 1,100 63 
£6,021,000 £14,411,000 23,684 £51.84 


Anglo- 
a 
ee 
Kuala 
Kunda 
Lahat. 
Larut. 
Malay 
Malay 
Malim 
Meru. 
North 
Pahan 
Pangn 
Pari. . 
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Table IV continued 
(b) Costs over £72 per ton 


Issued 
Capital 
£160,000 


,000 
250,000 
375,000 
SS eS ee ee ee rk eer eee ae £7,987,800 





Dutch Mines 
Banka—20,036 tons of metal. 


Market Value 

February, 1930 
£50,000 
340,000 


333332222223323 


a rt ) 
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£8,451,000 





Cost, 
Tons per Ton 
300 £160 
600 80 
300 140 
420 
340 115 
300 76 
1,200 80 
350 112 
180 133 
950 113 
750 130 
300 150 
250 130 
210 110 
400 120 
2,600 105 
700 80 
30 119 
65 160 
900 75 
650 164 
530 74 
700 82 
700 100 
300 101 
’ 128 
300 160 
540 110 
320 96 
180 160 
65 160 
120 160 
1,000 121 
00 120 
18,450 £109.58 


per ton of metal, £75; cost per ton of oxide, £54, including depreciation but no return on capital. 


Cost 
Billiton—11,309 tons of metal. 


£126 per ton of metal; or £90} per ton of oxide, working cost only. 


£154 per ton of metal, or £111 per ten of oxide, ‘‘all in” but no return on capital. 


African Mines 


- Costs taken at £160 per ton (oxide) unless other figures available. 


Issued 
Capital 
I sihe eet sns adades Dedede deeb eyee £50,000 
I = 8 ros Sk he a ee leg, a ae a 125,000 
I oie Lanes cals coon eye tart waioe Melee awe 150,000 
aa. 22 Sins Cin vee Seeds Cetoua Pee 1,000,000 
Mines of Nigeria 
EN aE) oad a SS Wie ing & wane Kole awa eae 460,000 
EE SEMIN a i is cere eabceca dh sida dw ees 180,000 
Nah 8. ie wack Seip sa ata ee deawenwe Sone 135,000 
NE 5 ae face kis. sd Aas ae bk ows odietalgen £2,100,000 


Market Value 

February, 1930 
£20,000 
70,000 
60,000 
1,600,000 


400,000 
180,000 
130,000 
£2,460,000 





RAR neve. 


(a) The magnificant showing, at the annual meeting f ow. 1930) of the Associated Tin Mines of Nigeria, of 


£74 per ton (oxide), reduces the African average to £126}. 


ee Vk in tat as te OS one dela hae bine Ks 75,000 
NS 6 SoS oes Salas o tenn Skadee Res oe eae 00 
a slbe Dicae Wr la Saige Vaca SISCK Ot eLs 100,000 
NN tie bo Goce |, 6 5 awale bmarew es nie Kick 30,000 
NS oh. <b GrSoycc Si a 0g od Sd ew eee py 
ae it cae ce gt on irctase eae 100, 
RE eS ET i ae ere alae thas i 
cts 1k nt Re ES oe ee ae eh 200,060 
EN NaS As ae cee ee th ad Dale 150,000 
EIU Ss OOS oo. oe wlact oi deicd waka 5,000 
Feniemiie Matomded ...... 56. e ccc ees cdeee 92,000 
SE III rn. in cbc ec trecencdcssee’ ,000 
eS Sa Sick clgield sets dices 120,000 
RII S656 os hos paid sve wiele oseeo 325,000 
Nigerian Base Metals.....................-00+ 0,000 
igerian Consolidated......................4- 88,000 
Northern Nigeria (Bauchi).................... ,000 
MI 2 os, OC, co Saks nest heen eank 150,000 
NS Bard a. oi a. kee s «eh MBG SCORN 180,000 
MS irk oats 335.505 i0s4 se cee ma Ges vets s 15,000 
ION oi Pc hav dbcse hens chins aes 90,000 
NN a 128,000 
ES SoC oo, iat ee eceluaae dices 41,000 
MO 6S aistNis bid vw etenn Kew awe web Cas 90,000 
I Sos ea alr coho ace Ree Oe oak oh aS £5,469,000 
Cornish Mines 
NR sass eS circ Dueee shed ba hoo uaa Coen £250,000 
Dik takes teary Hania a da T OSE SHEA + KORRES 170,000 
BR een Rete re ewe a 40,000 
RB yoo 3scae dee ates Ook awihee Uda 160,000 
tii cc SS Soh y Bia awe ae 120,000 
oe ys CLC Pe oo conn ode nck ha cea 130,000 
Pek Perch ons siteten oR ck Tas Ree Oke 110,000 
I ARR Sh occ bate eee AE CERT OTE £980,000 
Bolivian Mines 
SEL. Re Ucace . JV e cle tek VAWh denotes £1,008,000 
Perencuela lec chig 4 ded Wad Gv wn anes. cies waar emes onan 
MEG. 5 nia Sasltd Cabos «bend duet RaN es ee MERE 5,500,000 
RR so Rae ae Se aoe ad ek ae £7,483,000 
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their costs overstated I hope they will 
publish forthwith figures more accu- 
rate than my own. 

It is almost impossible to give a 
basic cost for Bolivian mines, because 
of the scarcity of figures available, the 
high freight rates, and reduction charges 
plus taxation. In the case of Aramayo 
and Oruro, both considerable producers, 
tin may even be considered as a by- 
product. At £72 per ton of oxide, the 
Aramayo cost per ton of metal would 
amount to £193 if the computation be 
made on the proportion of the Patifio 
mining costs (£57 per ton of oxide) to 
landed costs (£153 per ton of metal). 
Oruro is yielding about 100 tons a 
month; Araca, Oploca, and Caracoles 
are yielding considerably more than 
this. In addition I have followed with .. 
interest operations on Potosi and Aroi- 
filia, regarding which no _ published. . 
details are at hand. 

The 64 Malayan mines produce 42,134 
tons of oxide at a mining cost of 
£3,249,736, or £77 per ton. The addition 
of £27 for realization, £8 a ton for ad- 
ministration and head-office . charges, 
and £32 for depletion—the later com- 
panies have shorter lives and are capi- 
talized much more heavily than the 
earlier ones—increases the charge to 
£144 per ton of oxide. To this must 
be added interest—and I regard 8 per 
cent as official—on an issued capitali- 
zation of £3324 per ton, or £26 10s. 
The average cost of Malayan produc- 
tion is thus £170 10s. per ton of oxide, 
or £237 per ton of metal. This figure 
is surprising. World averaged cost dif- 
fers but little from the Malayan. Espe- 
cially interesting is a comparison of 
Bolivian mining costs with those of the 
Dutch; both are below- the Malayan 
average of £77.12 per ton of oxide. 

By the Howeson formula—to be re- 
ferred to later—the world mining cost 
of £834 per ton of oxide would corre- 
spond to an economic cost on a Malayan 
basis of about £234 per ton of metal. 
allowing interest at 6 per cent, and 
nothing for heavier returning charges 
and for freight charges on oxide shipped 
to smelters from Bolivia, Nigeria, Aus- 
tralia, or South Africa. 

Last year when the price of tin was 
higher, and realization consequently 
more costly, I allowed for interest at 
War Loan rate only, and calculated the 
average cost of the 30 best Malayan 
mines at £200 per ton of metal, and 
that of the remainder of the Malayan 
mines at £280 per ton of metal. To 
the Malayan figures I added the Bo- 
livian, Siamese, Chinese, Spanish, Afri- 
can, and other metal-production costs, 
plus 5 per cent interest, also amortiza- 
tion, and obtained an over-all world cost 
on 188,500 tons of metal of £43,197,500, 
or £230 per ton. This is only an ap- 
proximation. Taxation, for instance, 
not only differs in each country—as do 
also smelting charges, realization, and 
the cost of administration—but is con- 
stantly changing in its incidence. 


223 








Summary 














Market 

Issued Market Value Issued Valuation — Cost 
Capital February, 1930 Tons Capital per Ton Per Ton 
DN TUNER) Sc pik.ais 00 «casas £6,021,000 £14,411,000 23,684 254 608 £51.84 
Delays (OVE). 2 wc ccc ete ecs 7,987,8 451,000 18,450 433 458 109.58 
yee eerie 5,469,000 5,150,500 13,564 403 380 142.95 
CSUN WERNGE 6 oe ono eco ece 980,000 542,000 3,890 252 139 150.46 
Bolivian Mines................. 7,843,000 12,620,000 32,530 230 388 72.41 
RS oe Cia waibt'ec a oa £27,940,800 £41,174,500 92,118 303 447 88.25 
PEIN oo abe Cl sce eeanee cea Mors mcies 43,535 “<3 ea 73.56 
ES cS ab Wha ee See ton SRL eS eka Teen ee Rae's 135,653 hae bite 83.53 


I thus obtained the following figures 
of world cost: The foregoing calcula- 
tion, extended by Howeson formula 
(interest at 6 per cent), £234 per ton; 
my former calculation (interest at 5 per 
cent), £230 per ton; averaged graph 
line, £242 per ton. I show later that 
§ per cent interest is official and stand- 
ard in mining ventures. Increasing 
the above two calculations by adding 2 
per cent on £404 (issued capitalization 
per ton), to the Howeson 6 per cent 
interest and 3 per cent to the War Loan 
interest of the second calculation, my 
world-cost figures are as follows: 

~The detailed calculation on 135,653 
tons of oxide extended by Howeson 
basis, £242 per ton (metal) ; the earlier 
calculation on 188,500 tons of metal, 
£242 per ton; the averaged graph safety 
line, £242 per ton. The coincidence is 
accidental, was not foreseen, and must 
not be stressed; but it does look as if 
the averaged safety line on my graph 
had automatically based itself on an 8 
per cent return on capital invested, and 
as if the tin-mining industry is at one 
with the other mining industries in 
finding unattractive interest at War 
Loan rate, or indeed any return of less 
than 8 per cent on its capital after al- 
lowing for amortization. 


V iewing the matter from 
a somewhat different angle, it would 
appear from the foregoing figures that, 
if the price of the metal falls to £150 
per ton, only about five mines, omitting 
Banka, could yield amortization plus 
War Loan interest (5 per cent). The 
lowest cost of which detailed figures 
are available is that of the Gopeng, 
with a mining cost of £31 per ton of 
oxide. This figure is the most recent 
(March, 1930). Adding £304 for 
realization, a total of £614 per ton of 
oxide is obtained. Amortization on a 
40-year life comes to £8; interest at 
War Loan rate on market value, £40; 
total charge per ton of oxide, £1094, 
which equals £151 per ton of metal. 
Petaling, at a total mining cost of 
£36, increased to £704 by royalty, real- 
ization, and administration, calls for a 
redemption of £134 and interest of 
£224, or total charge of £1064 per ton 
of oxide, which equals £148 per ton of 
metal. sod 
The five mines‘ referred to provide 
3,900. tons of metal yearly. Banka 
brings the amount to 24,000 tons. A 
price of £150 a ton of metal indicates 
famine -prospects in the not distant 
future. Even fools and the gullible will 
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scarcely continue forever to put up 
money for losing ventures. 

If the price of tin does not rise above 
£240 during the next four years my 
view is that consumption will once 
more exceed supply. To produce suffi- 
cient tin to meet the averaged demand 
we shall have to pay the averaged price. 

At the present moment my readers 
will regard this investigation as a work 
of supererogation, but history compels 
attention to this point just now. 


The last price cycle is in- 
structive as showing what rise in price 
was needed to produce more tin. A 
glance at the chart shows that, in the 
post-War collapse of industry, tin was 
in free supply. The governments con- 
cerned, alarmed at huge stocks, formu- 
lated the Bandoeng Agreement, tempo- 
parily to regulate supplies coming to the 
market. But, by the end of 1922, con- 
sumption (at 131,000 metric tons— 
50,000 tons more than that of 1921, but 
only 4,600 tons greater than that of 
1920) overtook production (123,700 
tons); and at the close of 1925 it had 
absorbed 25,800 tons more than had 
been produced during that time! Note 
that production exceeded consumption 
by 24,000 tons during the 1921 industrial 
slump, so that the shortage at the end 
of 1925 was actually only 1,800 tons. 
Then, during 1927, production (146,800 
tons) caught up with a suddenly di- 
minished consumption (145,900 tons), 
the two being almost equal, after which 
production forged ahead. 

Rickinson’s list of tin mines in the 
East indicates that the low prices of 
1921, 1922, and 1923 failed to stimulate 
the flotation of a single mine of even 
minor importance there. By the end 
of 1924 the price of tin had touched 
£298, which was sufficient to induce 
the flotation of the Sungei Way mine, 
with its single-bucket dredge. During 
1925, tin once more touched £290. Asa 
result, seven new companies, mainly 








of Australian initiative, were floated, 
realizing an averaged production of 
about 20 tons of metal monthly three 
years later. It was not until the latter 
half of 1926 and the first half of 1927, 
during both of which periods the price 
of tin went to over £320, that a rush 
of new companies occurred, only four 
for January-June, but thirteen for July- 
December, 1926, nine for January-June 
and seven for July-December, 1927, 
when tin was already falling in price, 
During 1928 the quotations fell away 
from a high of £266 to an average of 
£205 per ton, and the flotation of new 
“mines” ceased. Rickinson’s Manual 
shows no mine floated in Malaya since 
1927. The slump not only ended the 
flotation of new mines but apparently 
strangled some of the earlier flotations, 
which seem destined never to produce 
commercially if at all. An average of 
£280 per ton (January-June, 1926) was 
apparently insufficient to increase pro- 
duction materially. About £300— the 
average price for the last half of 1926 
and for the first half of 1927—would be 
needed to produce fresh tin beyond that 
coming from mines already in opera- 
tion. So soon as the price went back 
to a six months’ average of £276, the 
flotation of pew Malayan mines ceased. 


Assuming that present 
production from present sources will 
not, as in the past, be overtaken by 
consumption, we may preserve an easy 
mind. But the record of history and of 
world consumption—especially the great 
increase of consumption following on a 
slump price for tin, such as the 15,000 
tons increase for 1902, and 12,200 for 
1910—is against this view, and the 
present absolute cessation of the flota- 
tion of new mines indicates a future 
more cheerful for the producer than for 
the consumer, who is the ultimate loser 
when the price of tin has once more 
to mount to 25 per cent over the aver- 
aged price line shown in Figs. 1 and 2 
that appeared with the first article. 

Cannot these famines be avoided? 
Is it essential for the supply of adequate 
tin that the price should have to be 
forced up to £60 over the average? 
Cannot a middle course be taken? My 
conviction is that my averaged price 
line shows the price necessary to sup- 
ply the world demand. This demand is 
not continuous at an unvarying in- 
creased consumption of 3,000 tons per 
annum; thus the price will similarly 
vary. But if more tin was made avail- 
able whenever the price was £25 above 
average, and less whenever the price 
fell £25 below average, I feel that 
famines and slump prices would be of 
the past; that one might expect an 
increased consumption to result from the 
steadier prices. These would enable 
industry to see where it stood and to 
base its plans for the future with a 
confidence it is far from feeling’ at the 
present moment. 

(To be concluded) 
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A study in design, 


Granby-type mine car of 43 tors’ capacity, used at 
Mount Hope mine, Mount Hope, N. J. 


performance, 


first cost, and maintenance expense 


N EARLIER article’ presented 
the results of a survey showing 
how the practice and preference 
of metal-mine operators varies 
with respect to mine c*rs. Selection of 
a mine car should logically be made on 
the basis of the underground conditions 
that prevail. But these conditions them- 
selves vary greatly, and it is not sur- 
prising to find that cars in use differ 
widely (though to a large extent un- 
necessarily) in capacity and in the de- 
tails of construction, and to a lesser 
extent in type. When type alone is 
considered, the survey referred to shows 
that for main haulage, six general types 
of cars are being used by the companies 
approached in the course of the survey. 
These are: 





1. Granby side-dump. 

2. Gable-bottom or V-bottom  side- 
dump. 

3. Rocker side-dump. 

4. Rigid box type (rotary dumping). 

5. End-dump. 

». Bottom-dump. 


a 


Results of this survey indicate that 
some approximation of standardization 
in mine cars is feasible—that for main 


‘haulage work the rigid-box type car 


and some form of side-dumping car 

should be sufficient for all require- 
This article, the first of a series on this 

subject, discusses the Granby-type car. 

iE. & M. J. Sept. 7, 1929, pages 400-403, 
Which Mine Car, and Why?” 


ments; and that for intermediate haul- 
age the end-dump type could be used 
under most, if not all, conditions. 
Supplementing the data already pub- 
lished, drawings of cars used by various 
prominent mining companies will be 
presented in this article, which will ap- 
pear in several installments. In the case 
cf each car, the conditions surrounding 
its use will be described, to make pos- 
sible a fair comparison. It is hoped 
that, by study of this material, some 
operators may be able to improve their 
ore-transport system and thereby suc- 
ceed in lowering cost of operation. 
The first type of car to be considered 
will be the Granby. Striking results 
in lowered transportation costs have 
been obtained with cars of this type at 


A lineal descendent of 
the first Granby-type car. 
This 130-cu.ft. car is in 
use today at the Phoenix 
mine of the Granby Con- 
solidated Mining, Smelt- 
ing & Power Company 
near Grand Forks, B. C. 
See Fig. 1 on p. 226 for 
details. 
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MINE CARS 


A. H. Hubbeil 


Associate Editor 


the Mount Hope iron mine of the War- 
ren Foundry & Pipe Corporation, about 
40 miles from New York. Here the 
mine superintendent, F. M. Radel, 
thinks that two or three hundred dollars 
added to the first cost of a mine car 
used for main haulage purposes may be 
an unimportant amount if, by spending 
it, a mining company can cut its car 
maintenance cost by 75 per cent and, at 
the same time, get a car that will give 
many years of service. Investigation 
discloses the following facts: 

In the last three years at Mount 
Hope, 13 44-ton Granby-type cars, each 
costing $500, have done the haulage 
work formerly done by 25 23-ton gable- 
bottom cars costing $350 each. If first 
cast only be considered, the score stands 
$8,450 for the Granby cars, against 
$8,750 for the gable-bottom cars. 

Comparison of maintenance costs is 
striking. In 1925, when 182,130 tons 
was hauled and hoisted, repairs to roll- 
ing stock cost $0.044 per ton. Included 
under rolling stock were the gable- 
bottom cars only. In 1928 and 1929, 
with the Granby cars in service, the 
cost of repairs to rolling stock aver- 
aged $0.011 per ton—a decrease of 
more than 3c. per ton hoisted, as com- 
pared with 1925. Aside from the change 
in cars, the rolling stock was the same. 
The tonnage hoisted was somewhat 
larger, being 206,181 in 1928 and 
212,340 in 1929. The ore is magnetite, 


running 13 cu.ft. per ton, broken. Av- 
erage size of piece is 8x8x8 in., the 
weight being 75 lb. (maximum 1,500 Ib.) 
Empty, the car weighs 7,250 lb. 
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Fig. 1. Details of 130-cu.ft. Granby-type side-dumping car used at Phoenix mine of Granby Consolidated Mining, 
Smelting & Power Company, near Grand Forks, B. C. 


The high cost of maintenance of the 
cars previously used was not limited to 
1925. If it had been, the explanation 
would probably be that car-repair work 
had been allowed to accumulate. With 
the average mine car, repair expense 
begins after the first year of operation. 
For several years preceding, two to 
three men had been employed repairing 
the older, smaller, more lightly built 
cars. Wages paid totaled $9.84 per day. 

When the Granby cars were adopted 
this expenditure ceased. The economy 
is to be attributed to their stout con- 
struction and simplicity of design. 
Maintenance work in the three years 
elapsed since then has been limited to 
one or two days a month, consisting 
principally of inspection of the Timken 
bearings to see that lubrication is cor- 
rect. To date the cars have handled 
over half a million tons and are hauling 
a daily tonnage of approximately 700. 
They are in as good condition as when 
first built, despite the fact that occa- 
sionally a large piece of ore has been 
bulldozed directly in the car. 

The stout construction is evidenced 
in the illustrations. Sides and bottoms 
are of j-in. plate. Old 35-Ib. rails are 
used for reinforcement. Top edges are 
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protected and stiffened by #-in. strips 
4 in. wide. The lever controlling the 
motion of the door and the chain that 
prevents the body from overturning on 
dumping are of ample and strong di- 
mensions and have never given trouble. 

The cars are operated in a train of 
seven. Thanks to the method of dump- 
ing which features this type of car, the 
motorman can handle the train alone. 
For reasons of safety, however, the 
crew consists of two. These also load 
the cars at the chutes and incline 
pockets. Average haul is 2,650 ft. and 
the maximum 3,750 ft. Average time 
per round trip is 35 min. Drifts are 
8x10 ft. and minimum radius of curve 
is 40 ft. Operation of the cars entails 
little risk of personal injury. In three 
years no one has been hurt. With cars 
having doors that latch, requiring hand 
operation to close, fingers are often 
caught. 

To facilitate the removal of wet, 
exked muck that otherwise would accu- 
mulate in the bottom of the car, small 
slots are provided in the side opposite 
the door just above the bottom. 
Through these an air nozzle at the 
shaft is inserted from time to time and 
the caked material blown off. Cost of 


car loading is $0.024 per long ton. 
Total cost of delivering ore from chute 
to shaft pocket, including maintenance 
and car loading, is $0.072. 

All operators who have used the 
Granby-type car may not have had the 
remarkably happy results experienced 
at Mount Hope, but in general the car 
seems to have given satisfactory service 
at other properties where it has been 
in use for years. Local conditions 
affect service, for which reason they 
should determine selection. The Mount 
Hope cars were built at the mine after 
experimentation with details of design. 


oe Granby-type car is primarily 
intended for use where a car of 
large capacity and low over-all height 
is desirable. As most readers know, 
and as accompanying illustrations show, 
it is an automatic side-dumping car, 
dumping being effected by means of a 
roller on one side, which rides up and 


over a hump built alongside the track. 


at the point of dumping, to open and 
close the door. It seems to have been 
first developed in 1905 by the Granby 
Consolidated Mining, Smelting & Power 
Company at its Phoenix mine, near 
Grand Forks, B. C. According to 
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Charles Bocking, president of that com- 
pany, its design was along the lines 
shown in Fig. 1. Details have been 
changed from time to time, but no new 
basic idea has been introduced since its 
invention, as comparison of Fig. 1 with 
the Mount Hope car shows. 

Conditions of operation at the Granby 
company’s property. are as follows: 
The ore is bornite and chalcopyrite in 
altered volcanic rocks, and is dry ex- 
cept in spring, when it is wet and 
sticky. For handling ore in the latter 
condition, the car has been built so that 
the slope of the box on dumping was 
45 deg. For dry ore a 30-deg. slope 
has been held sufficient. The ore runs 
about 18 to 20 cu.ft. per ton broken, 
the largest pieces being 3 to 4 ft. in 
diameter and 1 to 14 tons in weight. 
Average size of piece is 12 to 24 in. 
(glory-hole ore) and 2 to 18 in. (un- 
derground ore). Loading is effected 
principally from chutes, a little hand 
shoveling being done. In development 
work some mechanical loading is done. 

The car has a capacity of 130 cu.ft. 
and weighs 11,970 lb. empty and 
23,970 lb. loaded. Track grade is 0.5 
per cent on an average and 1 per cent 
maximum. The car is equipped with 
anti-friction bearings (Timken, Hoff- 
man roller, and ball) and is hauled by 
74- and 10-ton electric trolley loco- 
motives in trains of 4 to 5 cars on long 
hauls and 8 cars on short hauls. Length 
of haul varies from a minimum of 
900 ft. to a maximum of 5,800 ft. 
Drifts and other passageways are 


Fig. 2. General details of 84-cu.ft. Granby- 

type car used by Consolidated Mining & 

Smelting Company of Canada at Sullivan 
mine, Kimberley, B. C. 
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Fig. 3. Sketch of 65-cu.ft. Granby-type car used by Cleveland-Cliffs Iron Company, 
as a surface transfer car at Ishpeming, Mich. 


8x8 ft. to 8x9 ft. in cross - section. 
The car will negotiate curves of 25-ft. 
radius, although a 40- to 50-ft. radius 
is more desirable. 

This type of car is, of course, in- 
tended to serve main-haulage purposes 
and is so used for the most part by 
the Granby company. About 3,000 
tons must be moved daily on each main 
level. Average time required per round 
trip is 12 to 20 minutes on long hauls. 

The train crew consists of the motor- 
man only. Extra men are required for 
loading but not for dumping. Man- 
hours per month charged to car main- 
tenance average 360. The cost of this 
maintenance (Granby company only) is 
estimated at 0.25 to 0.3c. per ton hauled 
and trammed. 

Fig 2 shows the 84-cu.ft. Granby-type 
car used by the Consolidated Mining & 
Smelting Company of Canada on main 
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haulage lines in the Sullivan mine, at 
Kimberley, B. C. Lead and zinc ore 
is handled, most of it dry, but about 
15 per cent being wet. It runs 12 cu.ft. 
per ton broken, the largest pieces 
passing a 24-in. grizzly and weighing 
about 3 tons. Chute loading and me- 
chanical loading are both employed. 
Loaded, the car weighs 18,300 Ib.; 
empty, 5,500 Ib. Average track grade 
is 0.5 per cent and the maximum 0.8 per 
cent. The car is provided with Hyatt 
roller bearings with inner and outer 
sleeves. Ore is hauled in 30-car trains 
by 6-, 11-, and 12-ton locomotives in 
tandem. Tonnage to be moved daily 
is 5,500 on one level. Twenty-five min- 
utes is required for a round trip, the 
length of haul being 8,000 ft. on an 
average. Haulageways are 9x9 and 


7x9 ft. in cross-section, and 75 ft. is the 
minimum radius of curves. 
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A two-man crew handles this train, 


two extra men being required for load-- 


ing and one extra man for dumping. 
Man-hours per month charged to car 
maintenance are 2,991. Cost of this 
maintenance during May, 1930, was 
$0.029 per ton hauled and trammed. 
In the various properties of the Con- 
solidated company, practically every 
kind of car invented is used, the man- 
agement states. Only in the Sullivan 
mine, however, is a real haulage prob- 


lem encountered. Where it can be used 
conveniently, the Granby type is best 
liked. Otherwise, a hand - operated, 
gzble - bottom (V- bottom) side - dump 
cur is preferred. 

The Granby car is used in surface 
work as well as underground. Four 
cars of the design shown in Fig. 3 
on page 227 are used by the Cleveland- 
Cliffs Iron Company, at Ishpeming, 
Mich., two of them on the ore-transfer 
line between the shaft collar and the 





top of the crusher house some distance 
away, and two others that were to have 
been used for stocking lump ore, but 
which have recently been placed under- 
ground. 

In concluding this first installment of 
the series on mine cars, it may be 
said that the Granby-type car is widely 
used and is built by several car com- 
panies, as well as by some users in 
their own shops. 

(To be continued ) 


Platinum as Coinage 








Russian platinum coins, introduced by Nicholas I (1825-55). Denominations 12, 6, and 3 rubles, weights 41.4, 20.7, 
and 10.3 grams respectively, corresponding to a platinum price of 9 rubles, or $4.50, per troy ounce 


HE platinum industry, in common 

with many other industries, is 
suffering from overproduction or under- 
consumption. If some _ co-operative 
system of control could be established 
among the principal producers — in 
Colombia, South Africa, and in the 
Urals—(the suggestion is made by Dr. 
G. F. Kunz, writing in the forthcoming 
issue of “Mineral Industry”) consider- 
able amounts might be used for coinage. 
The major advantage would be to make 
available in countries in which platinum 


is not being produced a stock that could 
be drawn upon in the event of national 
emergency. Platinum is an irreplacéable 
metal in many branches of industry, in 
time of peace as well as in time of 
war. 

The smallness of platinum coins, in 
relation to intrinsic or face value, is 
obvious. A $20 platinum piece wou!d 
weigh about 20 per cent less than a $10 
gold piece, with a 30 per cent reduction 
in size. The price of platinum need not 
be rigidly fixed if the metal is used for 


Churn-Drill Sharpening Machine 


RESSING of churn-drill bits is a 

costly and difficult operation when 
performed manually and away from the 
drill-sharpening or blacksmith shop. 
Lack of adequate heating and tempering 
facilities results in inferior bits, with 
consequent less footage drilled and time 
lost by the frequent change of drills. 

At the central drill-sharpening shop 
of the Copper Queen Branch of Phelps 
Dodge Corporation, at Bisbee, Ariz., 
J. H. Hart, foreman, has developed a 
simple and efficient method to dress 
churn-drill bits mechanically. The en- 
tire equipment used for this operation 
consists of an oil-fired heating furnace; 
a remodeled IR-5 drill, equipped with 
two specially designed tapered dies to 
shape and finish the exterior of the bit 
to the correct size after being sharpened ; 
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and the home-made sharpening machine, 
as shown in the accompanying sketch, 
which consists of the main machine bed, 
made of 18x18-in. timber, reinforced 
with #$x4-in. strap iron; two drop- 
forged mild steel sup- 

ports, installed to insure 





coinage, Doctor Kunz avers, although he 
suggests stabilization at about $50 per 
ounce. Excess production would be met 
by governmental purchases for coinage, 
thereby preventing wide price fluctua- 
tion, enabling producers to find a 
market, and permitting consumers — 
such as the United States—to accu- 
mulate a reserve. Should a wider in- 
dustrial demand develop as a result of 
extended commercial uses, the mon- 
etary stock would be drawn _ upon, 
Doctor Kunz points out. 


a large piece of square iron, with 
several of smaller dimensions to act as 
an anvil, are provided to accommodate 
and adjust the drill to be sharpened. 
The entire machine is mounted on a con- 
crete base, with a large concrete block 
at one end to insure stability. About 
four drills can be reconditioned per hour. 





perfect alignment of the largeplece of squareiran ,, Sil wall 
, : : . aril, § 
dolly and drill bit; and svat a aril, - mS 
* too 


an old Gill well piston 
drill, with its dolly. <A 
rectangular slot in the 
machine bed, lined with =z 
two corresponding lengths 
of 4-in. angle irons and 


Construction details 
of sharpening machine 
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Construction of 


Timber Headframes 
in the Butte District 





Fig. 1—A “Tripod” headframe applied 
to a vertical shaft 


EVELOPMENT of _shead- 

frames in the Butte district, 

Montana, began in the early 

days, closely following the dis- 
covery period. To unravel accurately 
the history of their design and con- 
struction is difficult, as the early struc- 
tures were assembled with little or no 
application of principles of design. 
Miners and mine carpenters erected 
headframes either according to the ideas 
of the “boss” or as dictated by ex- 
perience in other fields. If the builder 
had an eye for timber strengths and 
symmetry, a good structure resulted; if 
not, he made sure that it would not 
fail. 

All of the earlier headframes were 
constructed of timber, and, as in other 
districts during the pioneer stage, were 
made as simple as possible. Later, when 
permanency was assured, they were re- 
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placed by stronger and more efficient 
structures. 

So far as can be determined, the earl- 
iest type of Butte headframe structure, 
which was and is still being used over 
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Fig. 3—Timber headframe used at the 
None-Such mine in 1903 


prospects, leases, and small mines, is the 
“Tripod.” This is shown, as applied 
to a vertical shaft, in Fig. 1, and in 
Fig. 2 as adapted to an inclined shaft. 
An inspection of these structures is 
sufficient to give a miner or leaser a 
working knowledge of their con- 
struction. The important detail 
is the position of the main leg 
directly in the line of the re- 
sultant. It carries the principal 
working stresses, and, from the 
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Fig. 4—Montana headframe at the Mountain Consolidated mine 
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and L. S. Farnham 


Structural Engineer, 
Anaconda Copper Mining Company 


standpoint of design, can be considered 
to be a post or column. The “Tripod” 
has given remarkable service wherever 
it has been built substantially. 
Development of the “Tripod” into a 
more elaborate structure is shown in 
Fig. 3, which presents the general de- 
tails of a headframe used at the None- 





Fig. 2—Application of a “Tripod” to 
an inclined shaft 


Such mine in 1903. The headframe was 
30 ft. high, from sill to center of sheaves, 
and was built of rough pole timber. A 
simple straight-post type of sheave jour- 
nal box was employed. 

The Montana type of headframe, 
without side batter, was at its zenith in 
the latter part of the previous century. 
Structures of this type (see Fig. 4) over 
the High Ore and Diamond shafts were 
100 ft. in height, from sill to center of 
sheaves. They have since been replaced 
by more modern steel structures. Six 
headframes of this type, however, are 
still in existence in the district. The 
most noteworthy of these are the Moon- 
light, Buffalo, and the old Mountain 
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Fig. 6—The timber “A”-type head- 
frame formerly used at the Belmont 
property 


Consolidated structures. None of these 
properties is producing at present. 
The old Mountain Consolidated head- 
frame has been used successfully in 
hoisting from a depth of 3,200 ft., in 
spite of its age and deterioration. 
The weight of the cage with loaded 
Kimberly skip and one rope was 25,000 
lb. No data are on record of the 
performance of such headframes other 
than that they gave satisfactory service. 
The type was undoubtedly a develop- 
ment of the “Tripod” to facilitate hoist- 
ing from two or more compartments. 
The Mountain Consolidated headframe, 
shown in Fig. 4, was probably the most 
massive of the Montana type. In this 
structure the main leg was about in 
the line of the resultant of the gravity 
and rope pulls. 

During the period that the Montana 
type was most popular, headframes were 
usually housed. At one time the Moun- 
tain Consolidated housing contained 
not only the headframes but 
also the carpenter and black- 
smith shops. Later, state laws 
prohibited the housing of head- 
frames. At present none of 
the headframes of the district 
are inclosed. In the design 
of the Montana type, sway 
bracing in the plane of the 
back legs is necessary. 
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Fig. 5—Modified Montana headframe erected at the Berkely mine in 1912 
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Following the Montana type came the 
modified Montana headframe with side 
batter. This type is shown in Fig. 5, 
which presents the general details of 
the 81-ft. headframe erected at the 
Berkely mine in 1912. This headframe 
is still in good condition, and has been 


employed successfully in hoisting from’ 


a depth of 2,400 ft. The weight of the 
cage, skip, and rope was 30,000 Ib. 
The modified Montana type of head- 
frame was followed by the “A” struc- 
tures. At first, these were without side 
batter, and no examples are extant, ex- 
cept a few old, abandoned, unserviceable 
structures. The introduction of the “A”’ 
type began a new chapter in the develop- 
ment of headframes in Butte. In fact, 
from this time on, the “A” type became 
the prevailing design, to the exclusion 
of all other types. Probably the earliest 
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Fig. %—The “A”-type headframe at 
the Modoc mine 


structure of the “A” type, with side 
batter, was the old Belmont head- 
frame, shown in Fig. 6, which was 
110 ft. high. This has been replaced 
with a new steel structure, erection 
of which is also shown in Fig. 6, 
The Anselmo structure was similar 
to but smaller than the Belmont 
headframe. In the application of 
the “A” type of timber head- 
frame, the design varied greatly, 





frames will bring out a 
few of the more im- 
portant developments: 
The Modoc §head- 
frame, which has 
been dismantled, 


) many ingenious details being 
developed. The following 
description of several head- 
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Fig. 8—The Badger State headframe, developed in 1907 
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was a timber structure dating back 
to 1914. As shown in Fig. 7, it 
was 78 ft. high from the base of 
the frame to the center of the sheaves. 
The structure is noteworthy because it 
represents a radical change from the 
full-timber type. Timber struts were 
used sparingly in its construction, long 
steel tie rods being introduced where 
compression was at a minimum. The 
22x22-in. timbers indicate the heavy 
construction then in vogue. Other novel 
features include the use of short sills 
and the method of anchoring the front 
legs. 

The Badger State headframe, shown 
in Fig. 8, was developed in 1907. It 
was 56 ft. high from sill floor to the 
center of the sheaves, and was not as 
massive as some of the “A” type struc- 
tures already described. Hoisting was 
carried on through a three-compartment 
shaft to a maximum depth of 3,400 ft. 
The weight of the cage, plus loaded 
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skip and rope, was 25,000 lb. This head- 
frame had symmetry and was well bal- 
anced. The sheave journal bearings 
were of the angled post type, and the 
diagonal and horizontal bracing con- 
sisted of both timbers and tierods.- This 
structure has been replaced by a new 
steel structure. 

The Anselmo headframe, which was 
erected in 1923, is shown in Fig. 9. 
This is one of the best designed of the 
newer timber structures of the “A” type, 
and is in active service today. It pos- 
sesses considerable rigidity, and at pres- 
ent is used in hoisting from a depth of 
2,100 ft. The structure rests on a 
filled-in gulch. Ore cars are hoisted 
in cages to the surface, and are hand 
trammed along a trestle and dumped 
directly into railroad cars. The head- 
frame is 70 ft. high from the sill to the 
center line of the sheaves. Unspliced 
18x18-in. timbers were used for the 
main posts or columns. 

A headframe known as the Number 
Three at the property of the East Butte 
company, which is shown in Fig. 10, 
was erected in 1903. It is probably the 
heaviest “A” type headframe in the 
Butte district. The structure, besides 
having given good service and being 
free from vibration, is in a fine state 
of preservation; no evidence of de- 
terioration can be detected in its mem- 
bers. An unusual feature of its con- 
struction is that no sway bracing in 
the plane of the back legs has been 
employed. The bracing in the plane 
of the front legs is also different from 
that used in the design of the other 
headframes in the district. Doubling-up 
timbers are also included in its design. 
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Side Elevation 
Fig. 11—Number Two headframe at the Pittscmont mine 
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in Fig. 11. As remodeled the 
headframe is 96 ft. high from 
sill floor to the center of the 
sheaves. This height was at- 
tained by extending the four 
front posts and adding a lower 
section. The structure has 
given satisfactory service 
and is still in good op- 
erating condition. In 
the reconstruction 
of this head- 
frame, all the 
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Fig. 10—Number Three headframe, erected in 1903 


The unusual massiveness of this head- 
frame is evident on examining the vari- 
ous members. For instance, the cap or 
crown piece is a solid timber, 25x46 in. 
in cross-section and 33 ft. 3 in. in 
length. 

The headframe at the Number Two 
shaft of the Pittsmont property, which 
is shown in Fig. 11, dates back to 1913. 
It is the only “Four-Post” type of struc- 
ture in the Butte district, and is still 
in a serviceable condition. The head- 
frame has been remodeled three differ- 
ent times, once when hoisting was 
changed from “caging” to the “auto- 
matic-skip-dump” method. The original 
structure appears above the two arrows 
shown in the side elevation presented 
























Front Elevation 


September 8, 1930 — Engineering and Mining Journal 


members were reinforced with strap 
iron, and additional bracing was made 
available by placing eyebolts on top 
of the structure, to which eyebolt 
cable could be attached.. The other 
ends of these cables were to be 
fastened to ground anchors, or deadmen, 
should conditions make the use of such 


se 


te 
ay 7 








a 


- == 527 
Front Elevation 


Side Elevation 


Fig. 9—Details of the Anselmo head- 
frame, erected in 1923 


cables necessary. Up to the present 
time, the cable bracing has not been 
required. The “Four-Post” type of 
headframe has never received much 
favorable consideration in the Butte 
district, as the fact that this is the only 
specimen of it would indicate. 

Few inclined shafts have been sunk 
at Butte, and only three headframes for 
this type of shaft are now in existence 
in the district. None of these structures, 
however, is in active service at the 
present time. 

In the preparation of the foregoing 
article, we wish to acknowledge the as- 
sistance received from Mr. G. Mosher, 
of the Butte & Superior Mining Com- 
pany; Mr. P. Minister, of the East 
Butte Mining Company; Mr. J. Quigley, 
of the Clark interests; and Mr. J. 
Jaccard, of the Anaconda Copper Min- 
ing Company. 
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Fig. 1—Plan of the crater outlines, ore transfers, bulldozing chamber level, 
and haulage level 


George J. Young 


OMEWHAT over ten years ago 

I was an interested observer of 

the stripping operations just be- 

ginning at Sacramento Hill, Cop- 
per Queen Branch of the Phelps Dodge 
Corporation at Bisbee, Ariz. Subse- 
quently I visited the open pit several! 
times, and late in April I had an op- 
portunity of. going into the pit and 
observing the glory-hole operations by 
which the remainder of the pit ore is 
being won. Steam-shovel operations 
ceased when it was no longer economic 
to construct switchbacks and spirals 
from the pit entrance at the south. By 
this time the main mass of ore (over 
10,000,000 tons 1.7 per cent copper ore 
and 20,500,000 tons waste rock) was 
removed, leaving, however, a consider- 
able remnant of the orebody in the floor 
of the pit, which is now in the form of 
an immense crater. 

The mining area served by eleven 
glory holes, not all of which are in 
operation at one time, is about 180,000 
sq.ft., the length being 450 ft. and the 
width 400 ft. Depth to the bulldozing 
chamber level is 145 ft. The pits are 
spaced approximately 100 ft. center to 
center. Each pit is opened out from 
a 10x10-ft. vertical raise connecting 
with the bulldozing level 130 to 145 ft. 
below the floor of the pit. A manway 
extends from the floor of the pit to the 
bulldozing level, which is 93 ft. above 
the 500-ft. level of the Sacramento shaft. 


232 


The 500-ft. level is the haulage level 
for the glory-hole ore, as well as for 
certain undercut caving units in near-by 
areas. The layout was adopted from 
Fresnillo practice and grizzly level 
practice developed at Morenci, Ariz. 
Fig. 1 shows the outlines of the craters, 
the bulldozing chamber level, and the 
haulage level. 

The vertical transfers from the pit 
craters terminate in offset slopes, 35 deg., 
which discharge upon the grizzlies of 
the bulldozing chamber. Grizzlies are 





Drilling bench holes. 
tep of the bench is a pocket from 
which vertical easing hdles are drilled. 


Just below the 





at Bisbee 


spaced with 17-in. openings between 
bars, of which there are four, two on 
each side of the center giving three 
openings. Each of the two center 
grizzly bars consists of two 100-lb, 
rails, base up, attached to a 1-in. plate. 
The double bar weighs about 800 Ib. 
The grizzly is supported upon a 
concrete collar at the top of a transfer 
8 ft. square that connects with the 
loading chute pocket. At the top, the 
bulldozing chamber is protected by steel 
rails and the sides are armored wih 
Ye-in. sheet steel. In front of the 
grizzly is a steel floor plate. The ap- 
proximate dimensions of the bulldozing 
chamber are 8 ft. wide, 7 ft. high, and 
15 ft. long. Fig. 2 gives the details of 
the bulldozing chamber construction. 
The grizzly drift is offset at each bull- 
dozing chamber so as to afford protec- 
tion when blasting. 

On either side of the bulldozing 
chamber, close to the top, extend #-in. 
steel cables securely attached at each 
end. Two men bar the face of broken 
rock, using both short and long bars as 
required. Each man wears a web belt, 
to which iis attached a 1-in. rope which 
is fastened to a ring sliding on the 
g-in. steel cable. This safety rope is 
used whenever the men work over the 
grizzly, either in barring down or in 
blockholing. 

The toe of the pile of broken ore 
extends part way over the grizzly area. 
Undersize pieces fall through, and when 
an oversize piece works out upon the 
grizzly, the pile is made safe by barring 
down unsteady pieces and then the 
boulder is drilled to a depth of 6 in. and 
a piece of cartridge with electric deto- 
nator is inserted. The men_ guard 
each way to the bulldozing chamber, 
signal to the chute loaders below by 
means of a red light, and then blast. 
A Cochise RH 36 drill is used for 
plugging. An electric lamp, protected 
by wire guard and having an extension 
cable, provides illumination in the 
working place. Drawing at the griz- 
zlies is discontinued when men “are at 
work blockholing large pieces in the 
craters, _ 

Several manways connect the drift 
serving the bulldozing chambers with 
the haulage level below. The haulage 
level is of standard section accommo- 
dating 4-ton gable-bottom cars, which 
are hauled by 6-ton trolley locomotives. 
The haulage system serves the loading 
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kets, each of which is provided with 
five chutes, 42 in. wide, equipped with 
double arc gates, of which one is used 
as a check and the other, or lower one, 
as a stop. The pocket is about 25 ft. 
in length, 8 ft. in width, and extends 
vertically 45 ft., being funneled (in- 
yerted) to the transfer serving the 
grizzly. Pony sets, 12x12-in. timbers, 
are superimposed above the regular 
drift sets and provide a space sufficient 
for the operation of the chute gates and 
for blockholing at the chutes when 
necessary. Chutes are armored at sides 
and bottom. Fig. 3 shows the details 
of the loading chutes and Fig. 4 the arc- 
gate construction and chute armoring. 

The trains are dumped at grizzlies 
over a 200-ton shaft pocket at the 
Sacramento shaft on the 500-ft. level. 
One man on each side of the tram 
strikes the locking lever with a sledge, 
releasing the side doors of the car as 
the train is moving. Oversize pieces 
are barred down between grizzly bars 
or sledged. A runaround returns the 
tram to the haulage. 


> THE open-pit work two churn 
drills (Cyclone, gasoline-engine-oper- 
ated) are used for drilling 6-in. holes, 
18 to 23 ft. apart and averaging 60 ft. 
in depth. The holes are spaced far 
enough back from the crater edge to 
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insure a firm foundation for the ma- 
chine. Bore holes are chambered, from 
three to five springing charges being 
used and the last charge amounting to 
about three-quarters of a box of ex- 
plosive (38 Ib). Stemming to a height 
of 25 ft. is placed in the -hole, and, 
where there is a heavy “toe,” to a depth 
of 35 ft. The extent of the chambering 
is tested by means of a “dolly,” which 
is a cylindrical piece of wood 2 ft. long 
by 4 in. in diameter attached to a 3-in. 
rope, as shown in Fig. 5. The dolly 
is lowered until the end is supported 
upon the bottom. By slackening upon 
the rope the dolly swings to the side, 
and if it lies on its side it establishes 
the approximate radius of the chamber, 
as indicated in the figure. The test is re- 
peated in other directions. A _ fully 
developed chamber will take from eight 
to ten boxes of explosive (400 to 
500 Ib.). The temperature of the hole 
is also tested. 

Two No. 8 electric exploders are 
used, one in the bottom and the other in 
the center of the explosive charge. 
Three to four holes are blasted simul- 
taneously. One churn drill requires 
from two to three drill bits per day. 
Six-inch casing is used at the collar 
cf the hole. 

Suplementary drilling is accomplished 
by tripod-mounted drills which are set 
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Fig. 2—Details of bulldozing chamber construction 
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up in pockets blasted out on the sides 
of the crater. Three drills of this type, 
Sullivan T3, are employed. Drill steel 
is 14 in. hollow round. Holes are 
drilled from 18 to 25 ft. in depth, 24-in. 
starters, 4 in. variation in bit gage, and 
3 ft. drill change, with 10 to 13 pieces 
of steel for each machine per shift. 
These holes are so placed as to diminish 
the burden upon the churn-drill holes. 
As a preliminary to drilling, the sides 
of the crater above and in the vicinity 
are barred down, and all loose rock is 
worked down below the level of the 
drill crew. 

Seven plugger drills are used for 
blockholing, pocket cutting, and miscel- 
laneous work. These are Cochise hand- 
held drills, using 1-in. hollow-round 
steel. Holes to a depth of 16 ft. are 
drilled. Quarry special No. 2 and 40 
per cent gelatine dynamite are used 
for blasting, the latter in wet holes, of 
which there is a considerable propor- 
tion. Electric exploders, No. 8, are 
used with the explosives just mentioned. 
A 50-hole blasting machine is em- 
ployed for detonation and in addition a 
110-volt circuit is available. Both 
Klaxon and compressed air whistle are 
used for blasting signals. Several 
cylindrical, steel plate blasting stations 
are provided. Steel is delivered at a 
bench corresponding to the 200 mine 
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et s nieredles compressed air to the machines. The ar 
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3 The mass of copper ore mined is con- 
siderably fractured, and it probably 1s 
for this reason that it is advantageous 
to use churn-drill holes upon the bench. 
As it is, the combination of the two I 
a a ee kinds of drilling, churn drill and air 
iz bearings > TI drill, is unusual and would be more or 
“A less impracticable were it to be applied ‘ 
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other weakening planes. The slope of 
the pits, on the other hand, would place 
too heavy a burden upon the deep churn- 
drill holes were it not for the supple- 





level and is distributed by pack burro. 


Explosives are likewise transported. A Fig. 5—Use of “dolly” tor mentary machine-drill holes started 
separate blasting crew, two men on estimating size of cham- {fom places below the top and in the 
bank holes and two men on machine bered holes sides of the crater. 
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Property and Operation of the 


Patino Mines & Enterprises 


at Liallagua, Bolivia 


OWER used in the mines and 

mills of the Patifio company 

comes from two Diesel-engine 

and two hydro-electric generating 
stations, enumerated below, the rated 
capacities being for the elevation at 
Catavi: 

1.Catavi Diesel plant—nine engines 
with generators ranging in capacity 
from 200 to 480 hp. The total capacity 
ot this plant is 2,420 kw. 

2. Miraflores Diesel plant—four en- 
gines with generators of 440 hp. each, 
or a total of 1,240 kw. 

3. Lupi-Lupi hydro-electric plant— 
fcur Pelton wheels with generators of 
280 kw. each, or a combined capacity 
of 1,120 kw. 

4. Chaquiri hydro-electric plant—three 
turbines of 350 and one of 100 kw., or 
a total of 1,150 kw. 

The Lupi-Lupi Pelton plant receives 
its water supply from a reservoir, 
which, when full, contains 32,000,000 
cum. The impounding dam, 76 m. 
(249.3 ft.) high, of stone masonry and 
reinforced concrete, is of the single- 
arch type. When full, the energy 
stored in this lake is 13,500,000 kw.-hr. 
The power plant is about one kilometer 
from the dam and at a lower elevation, 
so that the total head at the Pelton 
wheels is 402 ft. when the lake is full. 
The water passing the Peltons of the 
Lupi-Lupi plant is caught in a reservoir 
for the Chaquiri turbine installation. 
This lake has a capacity of only 2,000,- 
000 cu.m. with a head of 140 ft. at the 
turbines. 

Power that is generated in the two 
hydro-electric stations is conducted over 
a 3-phase, 50-cycle, 10,000-volt trans- 
mission line to a central switchboard 
at Catavi. The distance from Chaquiri 
to Lupi-Lupi is 5 km. (3.1 miles) ; 


Table IX—Total Kilowatt-Hours 





Generated 

Source 1926 1927 1928 
Diesel power 
2 ae 3,497,234 4,926,229 9,931,834 
Miraflores..... 4,058,310 4,765,020 6,246,160 
Total Diesel 
— generated. 7,555,544 9,691,249 16,177,994 
ydro-electric 

Chaquiri...... 1,661,798 2,655,261 2,061,270 
Lupi-Lupi..... 5,300,235 4,732,080 5,724,670 
Total hydro- 
electric wer 

quant 6,962,033 7,387,341 7,785,940 

Grand total 14,517,577 17,078,590 23,963,934 





The third and last of a series of articles 
on the leading mining operation in Bolivia. 


R. R. Beard 


from Lupi-Lupi to Catavi, 74 km. (4.7 
miles). From Catavi the lines continue 
to the mines. Altogether, there are 
about 31 km. (19.4 miles) of 10,000- 
volt and 5 km. (3.1 miles) of 3,000- 
volt transmission line on the property. 


Table X—Per Cent of Total Power 
Generated by Various Installations 














Source 1926 1927 1928 1929 

Diesel power 

Caaavi.... 0. 24.1 28.8 41.4 43.06 

Miraflores.... 28.0 27.9 26.1 26.80 
Total Diesel 

power 52.1 56.7 67.5 69.86 
Hydro-Electric 

Chaquiri..... 11.4 15.6 8.6 7.60 

Lupi-Lupi.... 36.5 27.7 23.9 22.54 














Total hydro- 
electric power 47.9 43.3 32.5 30.14 


Grand total 100.0 100.0 100.0 100.0 











The power generated by the various 
plants during the past years is given in 
Table IX; the ratio for the years, in 
Table X. 


Hot Springs, Catavi 
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In 1929, 70 per cent of the total 
power was generated by Diesel engines 
and 30 per cent by the hydro-electric 
installations. 

The air compressors, the largest cur- 
rent consumers, have a total motor load 
of 2,295 hp. About 185 motors are in 
service, varying from }$ to 825 hp. 
Table XI indicates the average monthly 
distribution of power to the various 
departments. 

The principal hospital of the company 
is at Catavi, with clinics at the Siglo 
XX, Cancafiiri, and Socavon Patifio 
entrances to the mine, and at Miraflores. 
Catavi’s hospital is fully equipped with 
X-ray machines, laboratories, operating 
rooms, drug store, special rooms for 
maternity cases and contagious diseases, 
kitchen service, and 100 beds in various 
wards. It is perhaps the most com- 
pletely equipped hospital in Bolivia. 

The personnel at the Catavi hospital 
consists of three doctors, a secretary, 
two pharmacists, a midwife, seven 
nurses and 15 minor employees. Each 
of the three clinics has a doctor, nurse, 
pharmacist, and 
minor employees. 
A ‘motor ambu- 
lance is used for 
the conveyance of 
patients to the prin- 
cipal hospital. In 
addition, the com- 
pany maintains 
three dental clinics. 
Both hospital and 
dental attention is 
supplied free to the 
workmen and em- 
ployees and their 
families. All the 
physicians, dentists, 
and pharmacists 
have professional 
degrees. 

Illnesses of an 
epidemic nature 
are rare. These are 
confined principally 
to isolated cases of 
typhoid fever, 
smallpox, and in- 
fluenza. Smallpox 
vaccination and 
typhoid inoculation 
are practised 
throughout the 
year, the serums 
being prepared in 
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Street scene in La Paz, Bolivia 


the Medical Institute of Sucre, Bolivia. 
Sanitary inspections are made of the 
living quarters of the workmen from 
time to time. Tuberculosis is the most 
prevalent disease. 

Recent improvements to the hospital 


Table XI—Average Monthly Power 




















Distribution 
Kw.-Hr. 
Total Per Cent per Ton 
Kw.-Hr. of of Ore 
Produced Total Milled 
Mine 
Electric haulage.... 129,504 4.6 2.0 
Howting... 5... 25.5 90,960 aia 1.4 
Crushingandsorting 131,729 4.7 2.0 
Compressors....... 839,354 29.8 12.9 
ene 42,390 1.5 0.7 
Pumping: : ....:.: 145,962 Son 2.2 
ON 52,346 1.9 0.8 
Tramways......... 70,614 => 1.1 
Total mine......... 1,502,859 53.4 23.1 
Milling 
Crushing and grind- 
SY Se aap 346,184 kz. 35 5.3 
Elevating and 
pumping........ 312,962 11.2 4.8 
Classifying’ and 
thickening....... 88,918 3.3 5 
Concentration....... 222,423 7.9 3.4 
WEGRRLOOM:,..g «503. chive 45,821 1.6 0.7 
Barrilla drying....... * 62,890 2 1.0 
RN 5... 5s 5 e.w 20,000 0.7 0.3 
MR en gos cate o 47,963 eg 0.7 
Construction......... 46,144 1.6 0.7 
Total milling.... 1,193,305 42.5 18.4 
General 
Town lighting........ 60,000 223 0.9 
Fresh water pumping 39,000 1.4 0.6 
WINN 55 do enn bie 17,300 0.6 0.3 
Total general......... 116,300 4.1 1.8 
Grand total....... 2,812,464 100.0 43.3 


include the addition of a drug warehouse 
and several wards. Drugs are imported 
in wholesale quantities from England, 
France, Germany, and the United States. 

The company maintains six day 
schools for the instruction of the work- 
men’s children and one night school 
for the workmen themselves. The day 
schools are so distributed that the chil- 


Table XII—Hospital Data 


7 1925 1926 1927 1928 
Patients attended at 


hospital.......... 944 999 1,134 1,134 
Discharged as cured 888 944 1,089 1,072 
pita Ee 56 55 45 62 
Minor cases treated.. 16,980 17,414 15,960 14,836 
Major operations... . 71 70 72 104 


Medical examinations 
© of workmen....... 177 2,416 3,652 6,306 
X-ray examinations. . oa 47 80 554 
Smallpox _vaccina- 

re ae 8,749 1,398 2,043 4,311 
Patients attended in 

outside clinics..... 25,784 33,036 34,266 51,053 
- Prescriptions dis- 

MEG. 2 kc Saks 27,769 57,302 61,394 81,507 
Dental cases........ bad 488 365 2,740 
Maternity cases... .. 92 316 338 427 


dren from each of the many sections into 
which the property is divided have an 
opportunity to attend. Table XIII 
gives details. 

In addition to the seventeen teachers, 
a principal is in charge of all instruc- 
tion. These schools, maintained at com- 
pany expense, offer educational advan- 
tages which children in many other 
parts of the republic do not enjoy. 

The drinking water for Catavi, ob- 
tained from springs about 5 km. west 
of the town, is of exceptional purity, 
coming directly from the face of a 
limestone cliff. It is brought to a dis- 
tributing tank by means of a 5-in. pipe, 
whence it is piped to the various houses 
and central faucets in the workmen’s 
camp. Siglo XX is supplied in a simi- 
lar manner, but from a different source. 
Examinations are made of the drinking 
water at frequent intervals, but thus far 
no dangerous bacterium has been found. 
Water for the mill is obtained largely 
from the Catavi River. In addition, 
some is pumped from hot springs and 
from the lower levels of the mine. 

The property is fully equipped with 
machine, electrical, sheet-metal, carpen- 
ter and pattern shops, in addition to 
a foundry for iron and brass. 

Living conditions are perhaps better 
than in any other mining camp in 





On the golf course 
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Lupi-Lupi Pelton plant and penstock 


Bolivia, and even superior to those in 
many of the Bolivian cities. During 
the past three years 900 houses have 
been built for workmen, in addition to 
those already constructed, and about 
450 have been remodeled. 

Free moving-picture shows are pre- 
sented twice a week at various centers 
in company-operated theatres, with 
band or orchestra accompaniments. A 
lodging house, with 20 bedrooms, 
kitchen, dining room, bath and toilet 
equipment, and a large living room, 


Table XIII—School Statistics for 1929 


Number of —Number of Pupils— 
Teachers Boys’ Girls Total 


School 
“Simon I. Patifio”’ 

ee eee 6 359 234 593 

je 220 130 350 

Cancaniri.......... 2 70 65 135 
Socavon Patifio..... 1 22 18 40 
Miraflores.......... 1 20 18 38 
Lupi-Lupi....... 1 20 19 39 

ON ne Fc Sabie ose 15 711 484 1,195 
Catavi night school 

CORO Ss. 5S <n 2 eos bene 75 


has recently been completed at Siglo XX 
for single employees, and a similar one 
at Catavi. Many houses for married 
employees have also been built during 
the last three years. 

Fresh fruits and vegetables of the 
country can be obtained through a 
fair part of the year in the various free 
markets. Many stores, in addition to 
the company-operated “pulperias,” carry 
imported canned and bottled goods and 
groceries. Oranges, apples, peaches, 
grapes, apricots, and many fruits in- 
digenous to the country are procurable 
in season at reasonable prices, most 
of them being brought from the lower 
altitude around the city of Cochalamba. 

An eighteen-hole golf course and 
various tennis courts are provided for 
the employees. The twelve customary 
local holidays are distributed as follows: 
one in January, five in February, one 
in April, three in August, and two in 
November. 

The construction program authorized 
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in 1927 included a modern crushing and 
sorting plant at Siglo XX, a three- 
kilometer railroad spur connecting 
Catavi with Siglo XX, a new crushing 
and conveying plant at Catavi, and the 
necessary rearrangement of and ad- 
ditions to the concentrator. Further 
construction includes many kilometers 
of high-tension transmission line, a new 
general office, Diesel engine installa- 
tions, and additions to Cancafiiri com- 
pressor ‘plant. 

About 900 analyses per day, or 
25,000 per month, are now being made 
in the laboratory, principally for tin. 
This number will be materially in- 
creased during the next few years. The 
samples received from the mine and 
mill are sent to the preparation room, 
where they are crushed and pulverized 
to a size suitable for assay. A small 
amount, representative of the entire 
sample, is cut out and sent to an adjoin- 
ing building, where the actual chemical 
work is performed. A modified Pearce- 
Low method of assay is used for the 
tin. A new laboratory is now being 
constructed. It will be modern in every 
respect and as many as 800 samples a 
day can be assayed for tin. 

There are 6,688 men on the payroll 
of the company, distributed as shown 
in Table XIV. 


Table XIV—Distribution of Labor 





Number 
Department of Men 
Mine, underground.................. 2,895 
PERE Silas ooo ks Snake pales 1,562 
Mill, power plants, shops.............. 1,963 
Monthly salaried men................ 268 
BOWS. cicmaiins cade tesntatddaae cadens 6,688 


These men, with their families, con- 
stitute a community of 25,000 people, 
supported solely by the operations of 
the enterprise. Eight pulperias (com- 
pany-operated stores) and three ware- 
houses in the district are provided for 
the convenience of the workmen and 
employees. The stock on hand has a 
value of £77,000 ($373,450), and the 
monthly sales average £18,000 ($87,- 
300). 


Table XV—Operating Cost per Metric Ton 


Milled 
Year Pounds Sterling U. 8. Currency 
1926 3 18s. 10d. $19.12 
1927 3. Me... dds 18.09 
1928 Sie, ae 14.85 
1929 2 138. Id. 13.05 


Cost per Long Ton of Fine Tin Produced, 


in Pounds Sterling 


Operating Realization . 
Year Costs and Marketing Total Cost 
1926 £92 5s. 9d. £65 14s. 3d. £158 Os. Od. 
1927 90 -16s.-7d. °*58 38. 5d. 148 Ils. 5d. 
1928 86 Ils. 9d. 46 15s. 7d. 133 16s. 7d. 
1929. 90 13s. 4d." 43 98. 8d. - 134 #58. Od. 
In Cents (U. S. Currency) per Pound 
Operating Realization . 
Year Costs and Marketing Total Cost 
1926 $0. 200 $0. 144 $0. 344 
1927 0.197 0.126 0.323 
1928 0.187 0.101 . 288 
1929 0.197 0.095 0.292 


The per-ton and pound costs in Table 
XV do not include depreciation, deple- 
tion, nor provision for Bolivian income 


tax. The costs, when expressed in 
terms of fine tin produced, are influ- 
enced by the percentage of that metal 
contained in the mill feed. This av- 
eraged 5.67 per cent in 1926, 4.97 per 
cent in 1927, and 4.64 per cent in 1928. 

As evidence of the importance of the 
Patifio enterprise to Bolivia it is well 
to point out that over £1,000,000 ($4,- 
850,000) in wages is now being dis- 


tributed annually. The yearly taxes of 
every description, including import and 
export duties paid within the republic, 
amount to £666,000 ($3,201,000). In 
addition, large sums are spent in 
Bolivia in the purchase of foodstuffs 
for the pulperias and mining supplies. 
During 1929, the total yearly expendi- 
tures within the country exceeded 
£2,600,000 ($12,610,000). 





Remodeled Compressor Valve 
Cuts Costs at Utah-Apex 


HE weakest part of a _ poppet- 

valve air compressor of early de- 
sign is the discharge valve seat, which 
is milled directly into the cylinder wall. 
This permits but a limited amount of 
regrinding and readjusting of the valve 
seats, and generally makes the purchase 
of a new cylinder necessary, as soon as 
the limit of regrinding has _ been 
reached. 

At the Utah-Apex mine, in Bingham, 
Utah, this expense has been avoided, 
however, by remodeling the discharge 
valve, as shown in the accompanying 
‘llustration. The new valve is of the 
Sullivan plate type, and consists of a 
cast-iron valve disk, with its two valve 
seats. A mild-steel ring with a 45-deg. 
taper to fit the valve seat in the cylinder 
wall is shrunk onto the disk. The 
other component parts are the valve 
proper, which is made of spring steel; 
a valve spring or guard plate; and the 
valve guide. All the parts are pur- 
chased from the factory.. The mild- 









Colt to hold 
valve in place 















8-Cylinder wall ola valve seat 


WMalve cap 


Lj 


AS 


steel valve cage is provided with four 
large vent holes, and has a }-in. 
threaded hole drilled in the center of 
the roof to facilitate its removal from 
the valve chamber. By severing the 
cylindrical extension of the old valve 
cap, which serves as a guide for the 
poppet valve and spring, and by drill- 
ing a $-in. threaded hole directly in the 
center of the cap, the old cap is made to 
fit the new requirements. The valve is 
kept evenly and tightly in place by a 
$-in. setscrew, which presses the valve 
cage onto the valve disk. A counter 
nut prevents the setscrew from becom- 
ing loose. 

The price of a poppet valve is $16.88, 
whereas the itemized costs of the re- 
modeled plate valve are: Valve spring, 
50c.; valve, 40c.; valve guide, $3; valve 
seats, $3.50; and the cost of making the 
valve cage and cap in the company’s 
machine shop. New cylinders would 
have involve an expenditure of about 
$7,000. 
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Remodeled discharge valve for an air compressor 
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go=°THE caption of this department 
this month is a misrepresentation, for 
the page will be turned over to Mr. 
A. J. Moore, of Reno, who is going to 
tell us about happenings of only 27 
years ago: specifically of Goldfield’s 
first bar, and of some of those who 
frequented it. Few, if any, readers will 
recall what happened 60 years ago, but 
doubtless several will have some rec- 
ollection of the conveniences provided 
for thirsty Goldfield miners, promoters, 
and hangers-on. 

The Combination Bar, shown in the 
accompanying picture, named after 
the Combination Mine, was the first of 
its kind in Goldfield. It was without 
even a brass rail, or other fixtures that 
usually graced such emporiums of com- 
merce. - On the day that it opened, a 
miner who liked to use big words in- 
tended to tell his co-workers that there 
-was an improvised bar up the street, 
but instead, spoke of an “impoverished” 
bar. It was not until the afternoon of 
the second day, however, that the bar 
was impoverished, but a new stock was 
soon secured. 

KKK 
(THE roor lacked shingles, so, 
during rainstorms, Ole Elliott kept the 
bottles well corked. The chief illumina- 
tion was furnished by the lamp, brought 
from Tonopah, suspended from the roof, 
supplemented by the lantern in the 
corner, which had been commandeered 
from service over a trench in the Com- 


bination Mine. The bucksaw hanging 
on the wall is one of the two implements 
used in building the edifice; the other, 
a hammer, is behind the bar ready for 
other uses. Time evidently meant 
something to somebody, for there is an 
alarm clock in view. 

The man behind the bar is Ole Elliott, 
the proprietor, who later was rated as 
one of Goldfield’s millionaires. He is 
now running the Northern Hotel, at 
Ely. Alongside of him is Tex Rickard, 
who had just arrived, with his walrus 
mustache, direct from Alaska. Later, 
he and Ole Elliott opened the North- 
ern, in Goldfield, which became known 
as Goldfield’s most famous bar and 
gambling house. Tex Rickard later 
made a great name for himself, and 
started on the road that led him to 
fame as the greatest prize fight pro- 
moter in the world, by bringing the 
Gans-Nelson fight to Goldfield. 


KKK 


(as°AT Tue end of the bar under the 
lantern is Al. Myers, the discoverer of 
Goldfield, that is, rich ore at Goldfield, 
and not taking any honors from Harry 
Stimler. He located the Mohawk and 
some other properties, less known. This 
is the same Al. Myers who one Monday 
was met on the street by George Wing- 
field and asked, “What will you take 
for your 100,000 shares of Mohawk?” 
The stock was then selling at around 
$3.50. “Four dollars a share, cash,” 
replied Myers. “All right,” replied 








Wingfield, “bring your stock to the 
John S. Cook Bank Friday and get 
your money.” On that Friday Mohawk 
was selling in the open market at around 
$6 per share. Myers never welched, 
but was at the bank with the stock and 
got his cash. 

With that $400,000 in cash Myers 
made other ventures that made him a 
millionaire. Later he retired to near 
Long Beach, California, and built a 
house which was equipped with a gold 
doorknob made from gold taken from 
the Mohawk. Later came a day when 
Myers thought that doorknob would 
prove more efficient if converted into 
beefsteaks, and it was substituted by one 
of brass. 

4K 
12>"MYERS’ LATEST VENTURE was 
taking the Mexican Mining Company 
to Cripple Creek, where the Pinnacle 
mine was taken over, and where the 
Mexican, long of Comstock fame, is 
making good. Myers, while in charge 
at the Pinnacle, contracted a cold that 
later caused him to resign as superin- 
tendent. He has since dabbled a little 
in quicksilver properties in Nevada. 

KK 


gS"ALONGSIDE of At. Myers is 
Diamondfield Jack Davis, with his back 
to the camera. He had but recently 
arrived from Idaho, where in a cattle- 
men’s fight with sheepmen he shot two 
sheepmen and was condemned to death, 
but later pardoned. Davis got into 
mining over at Diamondfield—hence his 
name. He made some money and later 
attracted considerable attention during 
the I.W.W. strike. Mounted on a 
“fiery steed” and armed with a revolver 
at each side of his belt and a sawed-off 
shot gun over his arm, he patrolled 
between Columbia Mountain and Gold- 
field. When he dismounted in Goldfield 
for a drink, or other business, it usually 
took him about fifteen minutes to re- 
mount. Bystanders had to hold his 
artillery while he wrangled with the 


rearing steed. 
KK 


{>THE MAN seatTep by the stove, 
with coat buttoned and wearing a black 
hat, is Sol Camp; his companion, wear- 
ing a light hat and top lace boots, is 
Jack Campbell. Sol Camp later became 
partner in the promotion firm of 
Patrick, Elliott, and Camp. He was 
well into the money at one time. He 
is now mining in Nevada and has fol- 
lowed about every strike during the 
last 25 years, looking for, but not yet 
finding, another Goldfield. One of his 
latest ventures was in quicksilver, but 
when last heard from he was superin- 
tendent of a California’ mine. Jack 
Campbell was later consulting engineer 
for the L. M. Sullivan Trust Company, 
made famous by George Graham Rice. 
His present whereabouts are unknown. 
eK 


(@=’THE cwarr, the back of which 
shows in the foreground, is not 4 
Chippendale but might command a good 
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price if it could be located, for many 
men later famous in the mining world 
sat in it. The bench on which Camp 
and Campbell are seated is of Ole 
Elliott’s manufacture and served as a 
couch at night. As Elliott made it, he 
knew just where all the hardest spots 
were. The black spots on the front of 
the bar were not made by gunplay but 
are just ordinary knots and holes. The 
barrel stove was “imported” from 
Tonopah, and, though not much to look 
at, was some heater. For heat that 
heats, there’s nothing like one of these 
old-style sheet-iron stoves. They can 
start more perspiration in front and 
more icicles in the rear than any other 
make known. 


RK 


(=°THE LetTTeRING on the cotton 
sign at the back of the bar was done 
by Ole Elliott himself and proves that 
he was no letterer. He started off good 
and bold, but had to crimp down and 
turn a corner before he completed the 
job. But that corner was not the only 
one Ole Elliott had to turn before he 
got into the big money at the North- 
ern. Time came when if one wanted 
to find any one of prominence there 
were only three places worth while 
looking for him: the Northern saloon, 
the Montezuma Club, in Goldfield, or 
the Merchants’ Hotel, over at Columbia. 
Everybody tried the Northern first. 


FORK 


{MESMERIC mininc—It has al- 
ways seemed to us that clairvoyants 
waste most of their talents in giving 
seances for a dollar or so, advising the 
general public where to look for lost 
articles. A medium, in touch with the 
Infinite, certainly should be able to find 
ore, especially if she (they usually are 
she’s, aren’t they?) should establish her- 
self in a rich district where the out- 
croppings were favorable. Well, this 
very idea seems to have been applied in 
1869, with the incorporation of “The 
Munro Mutual Mining and Tunneling 
Company, a New York institution whose 
members are all spiritualists. Several 
acres of the flat near Eberhardt City, 
Nev., comprise the mining property of 
the concern. Operations are directed 
by Madam Munro, a clairvoyant, who 
professes to tell exactly where the ‘pay 
grit’ is to be found. J. L. Bigler is the 
superintendent of the company, and has 
been vigorously working the claim for 
several months. Madam Munro is con- 
sulted daily while in a clairvoyant state, 
and her instructions are immediately 
telegraphed to Superintendent Bigler. 
Of late, most of the dispatches have 
read: ‘All right; go ahead.’ ” 
E.N.R. 


Phosphate Rock 


= 1928, a representative year, the 
United States produced 3,501,000 
long tons of phosphate rock, valued 
at $12,443,000. Over 82 per cent of 
this came from Florida, 16 per cent 
from Tennessee, 1 per cent from Idaho, 
and a few thousand tons from Idaho. 
The predominance of the Florida de- 
posits is evident. Two varieties are 
found there: the land-pebble deposits 
(furnishing 97 per cent of the state’s 
total) occur in a belt 10 to 15 miles 
wide and 30 miles long, in beds 5 to 
50 ft. thick under a clay or sand over- 
burden; the hard-rock deposits to the 
north cover a larger area but are very 
irregularly scattered. ‘The hard rock 
also occurs in fairly shallow beds, as 
fragmentary rock, boulders, plate rock, 
or pebbles of Pleistocene age, rock of 
commercial value rarely exceeding 25 
per cent of the deposit. 


EPOSITS in South Carolina total 

about 9,000,000 long tons, but com- 
mercial production there virtually ended 
ten years ago. Kentucky has developed 
about a tenth as much, containing too 
large amounts of iron and alumina to 
be economic at present. A small produc- 
tion was achieved between 1916 and 
1926. Tennessee is, however, of im- 
portance, and has reserves of 83,000,000 
long tons of two grades, known as 
brown, and blue, rock. The beds are 
thinner than in Florida. Idaho has 
about 5,000,000 tons of reserves, the 
thickest and richest bed being 4 to 7 ft. 
thick, containing 70 per cent or more 
of tricalcium phosphate and less than 
2 per cent of iron and aluminum oxides 
combined. 

All phosphate rock mining in Florida 
is by open-pit methods. Hydraulic 
stripping, with dredges, is practiced in 
the hard-rock field, and both hydraulic 
and drag-line excavating methods are 
used in the land-pebble area. Electri- 
cally driven hydraulic giants break down 
the overburden, which is pumped away 
by centrifugal pumps. The phosphate- 
bearing matrix in the hard-rock field 
is then mined by dredges of the 
long-boom dipper type, with 14-cu.yd. 
buckets. In the land-pebble field some 
drag-line excavators are used for strip- 
ping, either electric or steam (oil- 
fired). The drag-line booms range up 
to 165 ft. long, with bucket capacities 
up to 8 cu.yd. Water for operation of 
the hydraulic giants is furnished by 
high-speed centrifugal pumps capable 
of operating against a 500-ft. head, and 
delivering about 2,000 gal. of water per 
minute at 200 Ib. per sq.in. The pumps 





Brief abstract of U. S. Bureau of Mines 
Information Circular No. 6256, the first 
part of a comprehensive bulletin on phos- 
phate rock. 
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used for handling the overburden and 
phosphate matrix are 8 to 12 in. heavy- 
duty centrifugals, direct-connected to 
variable-speed motors. 


N Tennessee, the brown rock is all 

mined by open-pit methods, using 
principally drag-line excavators with 
14- to 24-cu.yd. scraper buckets on 50- 
to 85-ft. booms. The single operation 
in the blue-rock district is underground 
drift mining using the single entry 
room-and-pillar system. The bed aver- 
ages only 18 in. thickness at this mine. 
A strip of the thin shale overburden is 
cut out with a Radialax machine be- 
fore drilling the phosphate bed with 
jackhammers. The bed is loosened and 
shot up from the floor with dynamite. 

In Idaho and Wyoming underground 
methods are also used. At Conda, 
Idaho, stoping operations are carried on 
from two crosscut tunnels which serve 
as main haulageways and airways. 
Animal haulage is used in development 
drifts, but the main haulage is by elec- 
tric locomotives. The ore is soft and 
friable, and low-strength dynamite is 
therefore used for blasting. At Mont- 
pelier, Idaho, the phosphate rock is 
mined by back-stoping, and at Coke- 
ville, Wyo., a 6-ft. bed of rock dipping 
75 deg. is mined by a shrinkage system. 


HE blue rock of Tennessee and the 

rock of the Western states are of 
commercial grade as mined and need 
only to be crushed and dried. The 
unconsolidated phosphate deposits of 
Florida and Tennessee must be bene- 
ficiated, all plants but one using a wet 
treatment. This consists in sizing by 
grizzlies or trommels; disintegration by 
log washers and trommels, with oc- 
casional use of rotary cylinders, scrub- 
bers, and ball mills; separation of the 
disintegrated phosphate from the 
gangue by a wide variety of screens, 
tables, cones, tanks, thickeners, and 
mechanical and hydraulic classifiers; 
and drying in direct-heat rotary driers, 
bringing the moisture down to from 
4 to 3 per cent. 


A 90 per cent ofthe phosphate 
used in the United States is acid- 
ulated for fertilizer and about 2 per 
cent is used for direct application to 
the soil, as concrete aggregate, poultry 
and stock feed, and filler for various 
purposes. Most of the rest is used for 
making phosphorus and _ phosphoric 
acid, which in turn, are used in making 


239 





Oe Se a tte AMEE EAE I OY 


a 





other compounds having a wide indus- 
trial use. 

The world consumes 10,000,000 long 
tons of phosphate rock a year, and 
its requirements are expanding. The 
United States produces 38 per cent, and 
exports a quarter of its production, 
being the leading producer. Second in 
production is the French North Afri- 
can colony of Tunisia. French Morocco 
is third, and Algeria, also French, 
fourth. Most of the rest of the world’s 
phosphate comes from British pos- 
sessions. 

Eight companies produced _land- 
pebble phosphate in Florida in 1928. 
They were: 


Amalgamated Phosphate Company, 535 
Fifth Ave., New York, N. Y. Mines 
at Brewster and Green Bay. 

american Agricultural Chemical Com- 
pany, 420 Lexington Ave., New York, 
N. Y. Mine at Pierce. 

Coronet Phosphate Company, 99 John St., 
New York, N. Y. Mines at Pembroke 
and Plant City. 

Florida Phosphate Mining Corporation, 
Norfolk, Va. Mine near Bartow. 

International Agricultural Corporation, 61 
Broadway, New York, N. Y. Mine 
at Mulberry. 

The Phosphate Mining Company, 110 
William St., New York, N. Y. Mines 
at Bartow, Nichols and Christina. 

Southern Phosphate Corporation, 1100 Gar- 
rett Building, Baltimore, Md. Mines 
at Eaton Park and Lakeland. 

Swift & Company, Union Stock Yard, Chi- 
cago, Ill. Mine near Bartow. 


The following Florida producers 
operated in the hard-rock field: 


Mutual Mining Company, Savannah, Ga. 
Mines near Inverness and Dunnellon. 

J. .Buttgenbach & Company, Dunnellon. 
Mines at Dunnellon and Hernando. 

C. & J. Camp, Ocala. Mine at Dunnellon. 


In Tennessee, though production is 
considerably smaller than in Florida, 
fourteen companies are named: 


The American Agricultural Chemical Com- 
pany, 420 Lexington Ave., New York, 
N. Y. Mine at Spring Hill. 

Armour Fertilizer Works, 111 West Jack- 
son Boulevard, Chicago, Ill. Mines 
near Columbia. 

Charleston (S. C.) Mining & Manufacturing 
Company and Charleston Mining Com- 
pany, 11 South Twelfth St., Richmond, 
Va. Mines at Gordonsburg and Mount- 


pleasant. 
J. K. Davis, Mountpleasant. Mine at 
Mountpleasant. 


Federal Chemical Company, 1100 Lincoln 
Building, Louisville, Ky. Mines at 
Southport, Century, and Ridley. 

Harsh Phosphate Company, R.F.D. 7, East 
Station, Nashville. Mine near Nash- 
ville. 

Hoover & Mason Phosphate Company, 2300 
Willoughby Tower, Chicago, Ill. Mine 
at Mountpleasant. 
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International Agricultural Corporation, 61 
Broadway, New York, N. Y. Mines 
at Mountpleasant and Wales. 

J. J. Jones, Mountpleasant. Mine at Mount- 
pleasant. 

S. T. Jones, Mountpleasant. Mine at Mount- 
pleasant. 

W. A. Kittrell & Company, Mountpleasant. 

Ligon & Huff, successors in 1928 to Huff & 
Ligon, Mountpleasant. Mine at South- 
port. 

New England Phosphate Corporation, Cen- 
terville. Mine at Centerville. 

Tennessee-Illinois Phosphate Company, 137 
South La Salle St., Chicago, Ill. Mine 
at Twomey. 

The three companies producing in 
the Western states were: 

Anaconda Copper Mining Company (Fer- 
tilizer Department), Conda, Caribou 
County, Idaho. 

San Francisco Chemical Company, 112 
Market St. San Francisco, Calif. 
Mine at Montpelier, Bear Lake County, 
Idaho. 

Cokeville Phosphate Company, Cokeville, 
Lincoln County, Wyo. 





Detailed lists of consumers for vari- 
ous purposes, numbering more than 160, 
are also given in the bulletin. 


phere content of tricalcium phos- 
phate, abbreviated B. P. L. for bone 
phosphate of lime, in the rock mar- 
keted in the United States varies from 
35 to 81 per cent, but most of it is 
between 66 and 81 per cent. Florida 
land-pebble averages between 66 and 
79 per cent; hard-rock, 76 to 81; Ten- 
nessee brown-rock, 70 to 79, and blue- 
rock, 65 to 70 per cent. Western 
phosphate is about 70 per cent. The 
combined content of iron oxide and 
alumina is: Florida land-pebble, 1 to 4 
per cent; hard-rock, 2 to 3; Tennessee 
blue-rock, 14 to 2 per cent; washed 
brown-rock, 3 to 54, and unwashed, for 
direct application to the soil, 54 to 11 
per cent; Western, less than 3 per cent. 

Lumprock, marketed from Tennessee 
and the Western states, is from 4 to 
12 in. in size. Other phosphate sold 
ranges from a maximum of 1} to 2 in. 
down to a material so fine that much of 
it passes a 300-mesh screen. 





Anaconda Copper Has Model Town at Conda, Idaho 


ONDA, a settlement of employees at 

the phosphate mine of the Ana- 
conda Copper Mining Company, is 
situated 9 miles north of Soda Springs, 
Idaho, and about half a mile from the 
mine entrance. 
' The village is laid out as a model 
town, being divided into blocks each of 
which comprises eight 60x80-ft.- lots, 
with sufficient space for gardens and 
lawns. Attractive, modern, four-room 
cottages have replaced the former 
wooden cabins, particular attention hav- 
ing been given to plumbing, lighting 
fixtures, baths, and sewer connections. 
The main streets are 40 and 50 ft. wide, 
with wooden sidewalks. Owing to the 
rich phosphatic soil of the locality, ex- 
tremely fine flowers are produced and 
they convert the village into a flower 
garden in the summer time. 

In addition to the smaller cottages, 
there are the superintendent’s residence, 
a boarding house for single men, an 
office building, a recreation hall, a fine 
two-room school, and a community store. 


This store is operated solely for the 
benefit of the company employees, and 
twice a year all profits are returned to 
them on a percentage basis, according 
to the total amounts of their individual 
purchases. 

Realizing the necessity of outdoor rec- 
reation, the company has also provided 
tennis courts and a baseball diamond. 
Fine fishing and small-game hunting in 
the surrounding country afford addi- 
tional recreational opportunities. Re- 
ligious services, parties, dances, and 
motion pictures are held in the recrea- 
tion hall. 

Water is supplied from a 100,000-gal. 
storage tank through an efficient pipe 
system, which also offers fire protection. 
A good road and the company railroad 
branch line, over which train service is 
available three times a week, connect 
Conda with the adjacent town of Soda 
Springs. 

Conda is not only a model town but 
a community of families, among whom 
a splendid spirit of co-operation prevails. 
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« Personal Notes = 











L. C. Shattuck, of Bisbee, Ariz., is in 
Duluth, Minn., on business. 


Alexander McDonald has been ap- 
pointed chief geologist with North Butte 
Miuing, at Butte, Mont. 


Ott F. Heizer, manager of the Nevada- 
Massachusetts Mining Company, of Mill 
city, Nev., is in San Francisco. 


Dr. L. A. Dewey has resigned from 
the Calumet & Arizona medical corps, at 
Bisbee, Ariz., and has moved to Seattle, 
Wash. 


Stanley R. Moore, formerly of Wal- 
lace, Idaho, is now in charge of opera- 
tions of Standard Silver-Lead Mining, 
at Helena, Mont. 


Louis Hirshler, consulting engineer in 
the United States for Vieille Montagne, 
sailed for Belgium from New York, on 
the “Paris,” on Sept. 1. 


Robert E. Landon, formerly of the 
geological department of Anaconda Cop- 
per Mining, has joined the staff of the 
U. S. Geological Survey. 


Prof. Austin Gudmundsen has returned 
to his post at the University of Utah 
after a year spent in fuel research at the 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. 


M. W. Hayward, consulting engineer 
with Pefioles, has removed his head- 
quarters from Monterrey, Mexico, to the 
office of the company at 810 Mills Build- 
ing, El Paso, Tex. 


L. K. Armstrong, mining engineer and 
secretary of the Columbia Section of the 
A.I.M.E., has moved his office from 722 
Peyton Building to 704-707 Peyton 
Building, Spokane, Wash. 


A. H. Seep, president, and several 
other officers of the Mine & Smelter 
Supply Company, of Denver, Colo., re- 
cently inspected the company’s Barstow 
mine, near Ironton, Colo. 


Percy F. Minster, until recently as- 
sistant general manager of East Butte 
Mining, at Butte, Mont., has been ap- 
pointed to the staff of Ingersoll-Rand, 
with headquarters in New York. 


Alan Bateman, professor of economic 
geology at Yale University, has returned 
from British Columbia and Alaska, and 
is making a brief professional trip to the 
Rouyn mining district of Quebec. 


Dr. W. H. Collins, Director of the 
Geological Survey of Canada, has re- 
turned to his office in Ottawa, from Sud- 
bury, Ont., where he has been engaged 
in field work for the last two months. 


E. D. Gardner, supervising engineer of 
the U. S. Bureau of Mines station at 
Tucson, Ariz., has returned to his head- 
quarters from an extensive trip through 


Colorado, Montana, Utah, and New 
Mexico. 


Fred W. Ruttencutter, for the last two 
years master .mechanic for Ahumada 
Lead, at Los Lamentos, Chihuahua, 
Mexico, has accepted an appointment at 
the Santa Barbara unit of American 
Smelting & Refining, at Santa Barbara, 
Chihuahua, Mexico. 


Lord Melchett, founder of Mond 
Nickel, arrived recently in New York 
en route to Canada. With several other 
directors he inspected the International 
Nickel mines at Sudbury. Mond Nickel 


was merged with International Nickel 
in 1929, 


Olaf P. Jenkins, chief geologist, Cali- 
fornia State Division of Mines, recently 
addressed the Mineral Resources Sec- 
tion of the Commonwealth Club of Cali- 
fornia on the progress being made upon 
geological mapping in California. 


Martin J. Insull, president of several 
utilities companies, including the Copper 
District Power Company, recently vis- 
ited the power development under con- 
struction on the Ontonagon River, in 
the Michigan copper district. 


Paul F. Holstein arrived recently in 
New York from Chile. Mr. Holstein 
has been associated in recent years with 
Sydney H. Loram in the development 
of a nitrate extraction process based on 
the principle of heap leaching. 


Walter H. Filor, director of Newmont 
Mining and Magma Copper, is making a 
trip of inspection of the various Western 
properties of the estate of William Boyce 
Thompson. Before returning to his 
headquarters in New York, Mr. Filor 
expects to visit the Pacific Coast. 


W. F. Buchanan, editor of The Reef 
magazine, and a member of the Preven- 
tion of Accidents Commitee of the Rand 
Mutual Assurance Company, Johannes- 
burg, Transvaal, is presenting a paper 
on “Safety Practice on the Witwaters- 
rand,” at the forthcoming National 
Safety Council meeting to be held at 
Pittsburgh, Pa. 


A. H. Hubbell, associate editor of 
Engineering and Mining Journal, has 
left New York for Duluth, for the pur- 
pose of attending the annual meeting 
of the Lake Superior Mining Institute, 
which will be held on the Mesabi Range 
on Sept. 10 and 11. Before returning 
to New York, he will visit several points 
of mining interest in the Middle West. 


Julius Kruttschnitt, for the last 
eighteen years in charge of the south- 
western development and _ exploration 
division of American Smelting & Re- 
fining, has been appointed manager of 
operations at Mount Isa, Queensland, 
Australia. He expects to leave on Oct. 
1 to take up his new duties. B. R. 
Hatcher has been named as his suc- 
cessor at Tucson, Ariz. 


A. D..Storke, who came to England 
from American Metal to become London 
manager of Roan Antelope and Rho- 
desian Selection Trust, and, after 
Mufulira Copper Mines, Ltd. was 
formed occupied a similar position with 
that company, has been promoted by 
being elected managing director of each 
of these three companies. 
developing and equipping the Roan 
Antelope and Mufulira properties and 
bringing them to production, and also 
that of prospecting and developing the 
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21 grants controlled by Rhodesian Selec- 
tion Trust, will be under his personal 
direction. 





OBITUARY 


Edward H. Benjamin died early in 
August at Santa Rosa, Calif., after an 
illness of several weeks. He was 71 
years of age. 


Will C. Higgins, founder and editor 
of the Salt Lake Mining Review, died 


early in August in Los Angeles, Calif., 
at the age of 75. 


Charles H. Blanchard, active in the 
Tintic .district of Utah since 1870, died 
recently at his home in Salt Lake City. 
He was 84 years of age. 


Frank L. Driver, Sr., chairman of the 
board of directors of the Driver-Harris 
Company, died in Belgium on Aug. 26, 
after a long illness. Mr. Driver, who 
was 60 years of age, founded the com- 
pany in 1899, and was president until 


1925, when he retired to the chairman- 
ship. 


Burton I. Collings, consulting mining 
engineer, died recently in Rhodesia. Mr. 
Collings was born and educated in 
Devonshire, England, and began his 
career in Cornwall, in 1890. After a 
short experience in British Guiana, he 
went in 1899 to the Rand, where he 


served in a consulting capacity to several 
of the mining groups. 


John D. Hoffman died recently at 
Albuquerque, N. M., at the age of 51. 
He graduated from the Mining College 
at Berkeley, Calif., in 1901 and went to 
the South African gold mines. Return- 
ing to the United States he engaged in 
consulting practice which was terminated 
by the illness for which he went to New 
Mexico for recovery. 


Frank J. Katz, chief engineer of the 
Division of Mineral Statistics, of the 
U. S. Bureau of Mines, died suddenly at 
Washington, D. C., on Aug. 21. Mr. 
Katz was born in New York City and 
educated at the University of Wisconsin, 
from which he graduated in 1905. After 
taking post-graduate courses in geology, 
he did some work in the Lake Superior 
iron district and in 1907 joined the U. S. 
Geological Survey. In 1920, when the 
census was being prepared, Mr. Katz 
was chosen to head the mineral statistics 
division of the Census Bureau and was 
later given a corresponding position with 
the Bureau of Mines. A biography. ap- 
peared in E.&M.J. of Sept. 11, 1920. 


William Lindsay Wotherspoon, for- 
merly consulting engineer for Interna- 
tional Nickel, died on Aug. 20, at his 
home in Phoenix, Ariz. He was born in 
Liverpool, England, in 1879.. His early 
training was received at Durham College 
of Science and in some of the large 
engineering works in the north of Eng- 
land. In 1901 he went to South Africa, 
where he was connected with various 
companies, having been at one time on 
the consulting staff of Central Mining 
& Investment. In 1912, after spending 
a short time at the mines of Interna- 
tional Nickel, Mr. Wotherspoon was 
sent to New York, where he had been 
engineer in charge of much of the engi- 
neering and construction work of the 
company until the time of his illness 
several years ago. Mr. Wotherspoon is 
survived by his widow, two sisters, and 
one brother. 
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Moving ore and fill in a lead mine by shaking conveyor, the system requiring 
one motor (air or electric). An example of working with a favorable 
inclination of 6 to 7 deg. 


NTIL recently, mechanical trans- 

port underground by belt or shaking 
conveyors has been confined to coal 
mines, where more intensive working 
conditions obtain and large and regular 
tonnages have to be handled. Increas- 
ing application in metal mines is now 
to be noted. Not only where large de- 
posits are being mined has such appli- 
cation been made, but also in narrow 
veins and lodes where these have not 
proved too tortuous. At present iron 
ore, copper pyrites, lead and zinc ores, 
and manganese ores are being trans- 
ported on shaker or belt conveyors with 
conspicuous success. 

Perhaps the most important feature 
that has appealed to the engineer, how- 
ever, has been the possibility of bringing 
in rapidly, with a minimum of labor, 
the material for filling stopes after ex- 
traction has been completed. 

A long-standing bugbear underground 
has been that of delay in filling, this 
causing a slowing down of the drilling 
and blasting; in addition, this “dead 
work” did not always receive the atten- 
tion it needed. Where shifting and 
weak ground and particularly a “mov- 
ing mass” have to be dealt with, the 
rapidity and thoroughness of filling is 





F. D. Gurrey 
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a primary condition of the rate of work- 
ing—only so much ground can be ex- 
posed without danger to the workers or 
interruption of the work by falls. 
Intensive “filling” methods involving 
the use of conveyors have now worked 
a complete change in many mines, and 
the underground engineer has had to 


quiring two working shifts per day, is 
now accomplished in one shift. In- 
stances are on record where three shifts 
of “filling” by three men with small 
cars can now be accomplished in two 
hours by a jigging conveyor. Needless 
to say, such a change is pleasing to the 
mine inspectors, who give full encour- 
agement to the practice. In addition, 
in many operations the amount of tim- 
ber used has been greatly decreased. 

In the past the error was made of 
thinking that to carry hard minerals 
on a steel plate or a rubber belt was 
contrary to all reasonable practice from 
the point of view of wear and tear of 
material. Recent experience gained on 
a large scale has clearly shown that 
though, regarded from a theoretical point 
of view, the mechanical efficiency and 
life of such plant may be comparatively 
low, the over-all mining efficiency is 
often surprisingly high, to such an ex- 
tent that the engineer and the purchas- 
ing department of some large mining 
companies have frequently had to recon- 
sider their previous opinions. 

Actually, in carrying the hardest cop- 
per pyrites ore by jigging on ordinary 
steel-plate pans of a simple type, ex- 
perience over several years has shown 
that though the attrition is great, it is 
far less than might be supposed; and 
the large saving in manual labor effected 
between loading such material by the 
usual method into cars and feeding a 
conveyor less than 1 ft. high above the 
floor has been clearly demonstrated. 
Evidently, the heavier the ore to be 
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Engine for operating shaking conveyor 


turn his attention to speeding up his ore- 
extraction work, which has been a wel- 
come change for him and of consider- 
able benefit to the mine. Often, as a 
result, a program of work formerly re- 


A belt conveyor unit for underground use 
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handled, the more interesting is the 
application. 

Another interesting point has been 
the facility with which any ore so car- 
ried can be incidentally hand picked if 

desired, or even sized during 
transport (by using perforated 
pans). For end-on “filling” sat- 
isfactory results have been ob- 
tained in automatically loading 
the larger portion of the blast 
' brought down, say, in a_ short 
heading, frequently as much as 40 
per cent being simply raked into 
the feeding pan, which is arranged 
as a telescopic unit. In addi- 
tion, there is ample space for 
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Conveying ore and fill underground in a lead mine. 
of 30 to 35 tons per hour, ore according to rate of mining. 


Filling stowed at rate 
When stope is 


worked out, the chutes remain for the upper workings. 


shoveling. All risk of danger from blast- 
ing to even such equipment as con- 
veyor pans is avoided by uncoupling, 
say, the two end pans, and hanging a 
steel curtain plate from the roof near 
the machine. 

Another application frequently made 
underground is that of transporting ma- 
terial between two fixed points, as where 
ore or filling is carried from a chute 
to a shaft or another chute some dis- 
tance away. Here one man and a con- 


veyor can easily handle a large tonnage 
where previously several trammers were 
employed with a limited output. 

The practice of setting and holding 
down jigging engines on “fill” floors, 
which at first sight might seem difficult 
owing to the complete immobility re- 
quired, has been thoroughly mastered. 

Some mines, starting with com- 
pressed-air-operated machines, after 
making their tests and training their 
staff, change over to electricity with 


most satisfactory results. The installa- 
tion illustrated, however, is of such a 
simple, robust and thoroughly tried-out 
nature, that even the most inexperienced 
labor quickly gains confidence and the 
knack of handling and fitting. 

For larger tonnages, where uphill 
gradients or undulating or faulty condi- 
tions predominate, the belt conveyor has 
been found superior to the jigger; and 
these portable machines have been so 
improved ‘within the last few years that 
there seems likely to be an era of great 
popularity for them in the near future, 
often in combination with jiggers in 
metal mines. The continued rise in 
wages in most countries, and the 
emancipation and the specialization of 
the working man, will tend also toward 
this end. 

The foregoing remarks apply par- 
ticularly to mining conditions where in 
the past an abundance of cheap local 
labor has been at hand; but, generally 
speaking, these favorable conditions are 
considerably altered today, and it seems 
highly probable that they will change 
still more in the future, necessitating 
a further appeal to mechanical methods. 





THE EQUIPMENT REVIEW 


Full-Bucket Control Added 
To Loader Line 

The full-bucket-control type of loader 
has been added to the line of automatic 
loaders for use with skip hoists of the 
Link-Belt Company, Philadelphia, Pa. 
In principle, the machine consists of a 
swinging plate so arranged that unless 
material is flowing through the chute 
in sufficient depth to maintain electrical 
contact, the skip hoist will not operate. 
In other words, there must be sufficient 
material in the hopper to fill the bucket. 

When the bucket reaches the loading 
position, the loader permits the material 
to flow from the hopper until the bucket 
is full, whereupon the mechanism causes 
the bucket to be hoisted and moves the 
loader into its closed position. Here the 
loader stays while the bucket travels to 
the emptying point and returns to the 
loading position. The bucket continues 
to load and empty automatically as long 
as there is sufficient material to fill it. 


Breaks Heavy Overload Safely 

Danger usually attends the operation 
of breaking a circuit under heavy loads 
with an open-type switch. The arc on 
opening frequently burns the hands and 
face of the individual breaking the 
circuit. To overcome this difficulty, 
Ohio Brass Company, Mansfield, Ohio, 
has developed a safety switch in four 
sizes. Safe breaking of the circuit is 
accomplished by means of a quick- 
make, quick-break feature, combined 
with a magnetic blow-out that extin- 
guishes the arc. Switch parts are fully 
inclosed in an insulated case. 

Sectionalizing the mine may readily 


be accomplished by using a number of 
these switches mounted on the ribs 
and interposed in the various feeder 
circuits. The construction insures full 
opening and full closing. The handle is 
of heavy rubber. Switches may be had 
in capacities of 200, 400, 600 and 
1,500 amp. 


Safety Lighting Cables 


For underground and outdoor illu- 
mination the Sullivan Machinery Com- 
pany, Chicago, has developed a safety 
lighting cable, known as “Stringalite.” 
This is intended to withstand the severe 
demands of underground lighting serv- 
ice as well as for use in quarries, open 





Full-bucket-control skip loader 
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pits, and surface workings in general. 
Its outstanding advantage is said to be 
that it provides the safety and utility 
of a permanent installation with the 
wiring simplicity and economy of a 
temporary job. It is made for the 
Sullivan company by the Rome Wire 
Company, and consists of the latter’s 
“Super Service Cord,” a molded rub- 
ber, stranded No. 10 two-conductor 
light cable, into which have been vul- 
canized at 334-ft. intervals molded 
rubber-covered porcelain lamp sockets. 
Cable and connectors are tested at 
1,500 volts. Molded rubber blank screw 
plugs are used to seal light sockets that 
are not in use, the whole providing a 
moisture, corrosion-proof and safe 
lighting system. 


Mercury-Arc Rectifiers 


The mercury-arc rectifier, used exten- 
sively to convert alternating current into 
direct current for traction purposes, has 
only recently found application in the 
electro-metallurgical field. In 1929 
the Brown Boveri Company installed 
16,500 kw. of this-type of machinery in 
the electrolytic zinc plant of Consoli- 
dated Mining & Smelting Company, of 
Trail, B. C., Canada, an installation that 
has given satisfactory service. The 
rectifier presents an all-metallic exterior, 
is static, and cooled internally with 
water, and is therefore not affected by 
the acid fumes always présent in the 
air in the vicinity*of the zinc plant. 
It is not influenced by synchronizing 
forces and disturbances such as sudden 
voltage fluctuations and variances in 
frequency in the primary line. It is 
compact and takes up little space. Where 
a high voltage on the d.c. side is used, 
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an excellent conversion efficiency is 
attained. 

Power for the supply of the four 
rectifier units in the zinc plant is taken 
from the 60-kv. bus and subjected to a 
double step-down. It is led through a 
Brown Boveri oil circuit breaker to a 
bank of three 8,500-kva. single-phase 
transformers of the oil-immersed, inter- 
nally water-cooled type. The secondary 
voltage of these transformers is 13,200 
volts. A voltage between 460 and 550 
volts at a constant current of 10,000 
amp. is required for the zinc cells. To 
effect this regulation the primary wind- 
ings of the rectifier transformers are 
equipped with suitable taps connected to 
a separately mounted tap switch. Cur- 
rent is taken from the 13,200-volt bus 
over a 3-phase Brown Boveri oil circuit 
breaker to the tap switches of the recti- 
fier transformers, which have an aver- 
age output of 7,800 kva., each trans- 
former feeding two 5,000-amp. rectifiers 
forming a 10,000-amp. unit. | These 
transformers, also of the oil-immersed, 
internally water-cooled type, are de- 
signed to supply 12,000 amp. in certain 
emergencies, when sudden variations in 
line frequencies and voltage cause other 
synchronous machinery to trip out. The 
rectifiers, not affected by these varia- 
tions, not only remain on the line 
during such disturbances, but take on 
a larger load, owing to increased line 
voltage, thus aiding in stabilizing the 
system. A special relay with adjustable 
timing is provided to reduce the recti- 
fier direct-current voltage should the 
load exceed safe limits during these 
periods. All the control boards are 
mounted in the rectifier room, and cir- 
cuit breakers and tap switches are motor 
operated, enabling one attendant in the 
rectifier room to control the entire sub- 
station. 

Consolidated Mining & Smelting also 
plans to install 13,000-kw. rectifier ca- 
pacity for production of electrolytic 
hydrogen in its new nitrogen-fixation 
plant. If this installation proves satis- 
factory it will be greatly extended in a 
near future. These rectifiers will be fed 
directly from the 60-kv. bus through a 
transformer of 9,000 kva. average ca- 
pacity without intermediate step-down. 
The units will operate at 650 volts and 
10,000 amp. 


Synchronous Motor Advances 


A recent development of Fairbanks, 
Morse & Company, Chicago, IIl., is the 
broadening out of its line of synchronous 
motors in a range of ratings from 20 
to 10,000 hp. Such development is 
taken to indicate a growing interest in 
motors of this type. These motors 
have some rather interesting features 
of design. Improvements have been 
made in the electrical characteristics 
and in construction features. This 
work has been carried out under the 
direction. of Theodore Schou, well 
known as a designer of synchronous 
motors. 
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Color in Motors 


A new idea has been advanced by the 
Reliance Electric & Engineering Com- 
pany, Cleveland, Ohio, to obtain steadier 
operation and longer life from motors. 
The company is now putting out direct- 
current motor windings coated with a 
bright orange-colored enamel instead 
of the usual black finishing coat. This 
colored enamel will serve to aid in de- 
tecting dirt and at the same time is an 
excellent insulation. It is free from 
conductive solvents and consequently a 
good dielectric either wet or dry. It 
is tough and adherent and is said to 
provide more than the usual resistance 
against water, oil, and acid. 


New Pump Lined With Rubber 


Acid - resisting qualities, says the 
American Hard Rubber Company, New 
York, are built into its solid rubber and 
rubber-lined pipe and fittings. The 
company now offers standard hard-rub- 
ber pipe and fittings up to 4-in. diameter, 
iron pipe sizes, and extra-heavy hard 
rubber pipe and fittings in sizes up to 
6 in. Among the features of this equip- 
ment, the following are stressed by the 
company: ability to withstand pressures 
up to 50 lb. per square inch in the stand- 
ard, and up to 80 Ib. per square inch in 
the extra-heavy types; particular adapt- 
ability to mine-water gathering problems 
in all bituminous and anthracite mines; 
less weight than aluminum; is easy to 
handle; can be cut and threaded on the 
job and bent by heating and using the 





Rubber-lined valve and fittings 


ordinary bending methods; will not 
absorb moisture; stays in the same con- 
dition without swelling, waterlogging 
or cracking, regardless of whether it is 
in use or not; will give a lifetime of 
service if properly handled; and _ is 
cheaper in general than acid-resisting 
bronze or alloys. 

The company also offers rubber-lined 
equipment said to handle the same pres- 
sures for which iron pipe itself is de- 
signed. This equipment is available 
with either a hard-rubber or soft-rubber 
lining. The soft-rubber lining, it is 
claimed, not only takes care of corro- 
sion but resists abrasion as well, as 
solid particles passing over the lining 
are thrown off without cutting the rub- 
ber, giving a longer life than extra- 
heavy iron equipment. Rubber-lined 
pipe and fixtures should be used in main 





pumping systems, the company recom- 
mends, and it further states that the 


lining is so perfectly bonded to the steel . 


that the equipment can be used on both 
suction and discharge lines. The lining 
is so applied as to protect all the in- 
side surfaces. Rubber-lined pipe and 
fittings, the company asserts, are, in 
general, cheaper than lead-lined pipe. 
Rubber-lined gate valves have been 
developed by the Hard Rubber com- 
pany and the Crane Company, working 
in collaboration. The lining, it is claimed, 
protects all the inside surface of the 
valve, and, it is said, is, in general, 
cheaper than good grades of bronze 
valves and gives much longer service. 
Among the specialties offered by the 
Hard Rubber company is the new 
W.E.M. hard-rubber-lined pump, said 
to be as efficient in operation as metal 





Type W.E.M. hard-rubber-lined 
gathering pump 


pumps. This fact, together with the 
protection afforded by the lining, 
greatly increases the usefulness of the 
machine in places where corrosion nor- 
mally takes place, the company says. 
The pump is equipped with a 3-in. suc- 
tion and a 2-in. discharge. Capacities 
range between 100 and 240 g.p.m., de- 
pending on the head and the speed of 
the motor. . 





‘BULLETINS 


Refractories, Brands of—American 
Refractories Institute, Refractories Divi- 
sion, American Ceramic Society, Oliver 
Building, Pittsburgh, Pa. Price 25c. 


Electric Haulage—Roller-Smith Com- 
pany, 233 Broadway, New York. Sup- 
plement No. 2 to Bulletin No. 100, Type 
PD pocket portable volt-ammeter and 
Type HTD headlight tester. 


Motors — General Electric Company, 
Schenectady, N. Y. Leaflet GEA-1294, 
Type MPC, direct current. 


Locomotives — Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa. Pamphlet No. 1873. Bald- 
win-Westinghouse mine and industrial 
locomotives. 


First Aid—Mine Safety Appliances 
Company, Braddock Ave. and Thomas 
Boulevard, Pittsburgh, Pa. Bulletin No. 
45. Automobile first-aid kit. 


Flotation—General Engineering Com- 
pany, Inc., 50 Broad St., New York. 
a cay 5, MacIntosh pneumatic ma- 
chine. . 
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NEWS OF THE INDUSTRY 


Geophysics Used in Tracing 
Keweenawan Fault 


One of the most important geological 
tasks ever attempted in the Michigan cop- 
per district, which should be of great value 
in exploratory and development work, and 
result in the saving of many thousands of 
dollars, is being undertaken by the geo- 
physics department of the Michigan Col- 
lege of Mining and Technology, with 
Prof. James Fisher in charge. It con- 
sists of definitely locating the Keweenawan 
fault in localities where its real posi- 
tion has never been established. The 
Keweenawan is the major fault of the 
district, bounding the copper-bearing series 
on the south from the end of the 
Keweenaw peninsula to Lake Gogebic. 

About 100 miles long over its known 
length, the fault has been definitely located 
only at intervals, the intervening distances 
being merely designated on the map by 
lines between known points. But the fault 
is not as straight as this. It curves and 
bends and is not always where it is shown 
on the map. It has been found as much 
as 2 miles “out of place” in several locali- 
ties. At Arcadian and Mayflower, for in- 
stance, it was drawn too far east on the 
map, and at the Globe property, too far 
west. 

The fault is not just a mere contact be- 
tween two rocks, but a wide, curving, 
crushed zone, from 4 to 3 mile or more 
wide in places. Crushing is more in evi- 
dence where the fault is curved. The 
practical advantage of locating the exact 
position of the fault is to establish a line 
beyond which it is useless to do any drill- 
ing or other exploratory work. 

Drilling or opening work is valueless in 
the fault, for there is little copper in it, 
and any copper in its vicinity is only in 
thin deposits and not in paying quantities. 
Not knowing the definite location of the 
fault, or its character and influence, various 
companies have unknowingly drilled into 
it or conducted operations near it. Con- 
siderable money has been wasted in this 
way. 

Trap, conglomerate, or sandstone con- 
stitutes the fault, and it can be followed 
on the surface. The character of the 
fault over its entire width can be de- 
termined, and the depth of the rock almost 
accurately calculated, by means of the 
varying electrical resistivity of the for- 
mations. Some work will also be done on 
the west side of the Keweenaw peninsula, 
definitely locating and mapping the western 
sandstone. 


Premier Denies New Strike 


Dale L. Pitt, general manager of Pre- 
mier Gold Mining, has officially denied re- 
ports of a new strike of silver-gold ore 
below the No. 6 level of the Premier mine, 
in the Portland Canal district of British 
Columbia. According to rumors, diamond 
drilling had cut a substantial orebody. 
Premier has been mining ore more rapidly 
than it has been developing new reserves 





for several years, and the management is 
inclined to be pessimistic concerning the 
possibility of discoveries below the No. 5 
level, at which the orebodies apparently 
bottom. 


Golconda Lead Resumes Sinking 
Shaft Below 1,600 Level 


Shaft sinking has been resumed at the 
Golconda Lead property, in the Coeur 
d’Alene district of Idaho. Work of sink- 
ing was suspended 60 ft. below the 1,600 
level while a crosscut was being driven 
north to the orebody. The next ob- 
jective is the 1,800 level, where another 
crosscut will be driven to prove the con- 
tinuation of the ore at depth. On the 
1,600 level, ore has been proved for 
300 ft. with both faces of the drift in ore, 
and the company expects that the ore- 
body will be as long as on the 1,400 level, 
where it has been opened for 800 ft. 

A raise is now being put up from the 
1,600 to the 1,400 level, to permit more 
satisfactory handling of the rock from 
the face of the east drift on the vein 
at the 1,400 level. This drift will con- 
nect the Golconda property with the 
adjoining Square Deal holdings, which 
Golconda has under option. Although 
no stoping is being done at Golconda, 
ore from development has been sufficient 
to keep the 200-ton concentrator run- 
ning one shift. Resumption of produc- 
tion on full scale will depend largely on 
the metal market. 


Park City Completes Spur 


Construction of a spur railroad to the 
property of Park City Consolidated, in the 
east Park City district, Utah, has been 
completed, and shipments of about 100 tons 
of ore daily are now being sent over the 
line. Its length is about ? mile. The 
workings at this property have now at- 
tained a depth of 1,100 ft. from the sur- 
face and silver-lead-zinc ore has been 
opened on the 800 and 900 levels for more 
than 400 ft. J. J. Beeson is in charge of 
operations. 


Meteor Makes Geophysical Survey 


An extensive geophysical survey is now 
being conducted by International Geo- 
physics, for Meteor Crater Exploration & 
Mining, which is exploring for a nickel- 
iron deposit at Meteor Crater, near Wins- 
low, Ariz. Water had hampered shaft 
sinking which was to have developed the 
deposit. The survey is being made by 
J. J. Jakosky, physicist; C. H. Wilson, 
mining engineer; V. F. Hanson, electrical 
engineer; and John Daly, geologist. In 
addition to these men, Walter Goelein and 
George Harbaugh, both of the engineering 
staff of Meteor Crater, are participating 
in the work. 
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C. & H. Reaches 96 Level 
in Conglomerate Area 


Sinking of the “A” shaft in the con- 
glomerate department of the Calumet & 
Hecla Consolidated Copper properties, at 
Calumet, Mich., has reached the 96 level, 
the greatest depth yet attained in the mine 
and probably the greatest depth attained 
in any mine on the North American conti- 
nent. A station is being cut at this depth, 
about 5,700 ft. below the surface, and 
drifting north along the vein will be 
started. Eventually the “A” shaft will be 
connected on this level with the “C” shaft, 
which is now below the 94 level. 

All territory below the 81, or main haul- 
age, level in the conglomerate is worked 
either through “A” or “C” shaft. Both 
are continuations, respectively, of No. 7 
Hecla and No. 4 Calumet. Originally, like 
the other Calumet & Hecla incline shafts, 
these two units were used for operations 
from the surface, but with the program of 
centralized hoisting adopted as a result of 
sinking the vertical Red Jacket shaft, they 
are no longer in use above the 81 level 
except for reclamation of ore still remain- 
ing in old stopes and pillars. At present 
the lowest level on which lateral work is 
actually being done is the 93, where drifts 
both north and south have bdeen driven 
from “C” shaft. The lode ranges up to 
36 ft. in width at this depth, but the ore- 
body is narrower than on the levels above 
and the grade has been rather erratic. 
Sinking of “C” shaft is proceeding at the 
rate of about 2 ft. a day. 

Several stopes are still being worked 
above the 81 level, as far up as the 78 
level, but most of the tonnage is coming 
from the pillar-robbing operations. On the 
78 level, an exploratory crosscut has been 
driven from -No. 12 shaft east. It has 
already cut the Osceola and Kearsarge 
lodes and is now proceeding toward the 
St. Louis. 

Development work in the Ahmeek 
amygdaloid branch is putting considerably 
more ore.in sight than is being extracted, 
although production is being maintained 
and about 6,500 tons of ore is shipped 
daily to the Ahmeek mill, near Hubbell. 
At this plant, in addition to the construc- 
tion of a new 7,500-kw. power plant that 
will supplement the main power unit at 
Lake Linden, some changes are being made 
in the regrinding section. Two additional 
8-ft. Hardinge ball mills are being installed 
which will permit regrinding and subse- 
quent flotation of tailing from the tables 
and jigs, provided the copper market justi- 
fies. At present, middling from the jigs 
is treated by flotation, but the tailing is 
sent to the banks after going over Wilfley 
tables. As this tailing averages only about 
3 lb. of copper per ton, regrinding and 
flotation with copper at 10.75c. a pound 
probably will not pay. 

Other C. & H. metallurgical plants are 
running full time, although the reclama- 
tion units were temporarily closed for re- 
pairs earlier in the season. At the smelter, 
some additions are being made to the main 
furnace building to provide additional stor- 
age facilities for coal. 
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Phelps Dodge Makes Bid for 
Merger With Nichols 


With the intention of making its prop- 
rties completely self-sufficient in the 
droduction of refined copper, Phelps 
Dodge, leading copper producer of the 
Southwest, has made an offer to share- 
holders of Nichols Copper, independent 
smelting and refining company, whereby 
they may exchange their Nichols stock 
for Phelps Dodge on a share-for-share 
basis. Directors of Nichols have urged 
their shareholders to accept this offer, 
which was approved by Phelps Dodge 
directors on Sept. 4. Phelps Dodge al- 
ready has about 80,000 shares of Nichols 
Copper stock in its treasury, as the result 
of the financing of the El Paso refinery 
of the latter company. 

The two Nichols refineries, one at 
Laurel Hill, N.-Y., and the other at 
El Paso, have a combined capacity of 
600,000,000 Ib. of copper annually, or more 
than double Phelps Dodge’s output of 
blister from its smelters in Arizona. In 
addition, Nichols has a substantial interest 
in the new Canadian Copper plant, being 
built in Quebec to treat blister from 
Noranda. This plant will have a capacity 
of 150,000,000 Ib. annually. At present 
Nichols refines all the blister produced by 
Magma, United Verde Extension, No- 
randa, Shattuck Denn, Ducktown ‘Chemical 
& Iron, Tennessee Copper, Gatico, and 
Naltagua, and part of the blister produced 
by Calumet & Arizona, Phelps Dodge, 
Granby Consolidated, and Union Miniére. 
Of these companies, Calumet & Arizona, 
which also co-operated in the construction 
of the El Paso refinery, has a large share 
interest in Nichols. 

_ According to the offer made by Phelps 
Dodge directors, the capital of the or- 
ganization will be increased by creating 
1,000.000 additional shares of $25 par, 
bringing the total number of shares up to 
3,000,000. To acquire all Nichols stock 
not now owned by Phelps Dodge will re- 
quire 222,000 shares, leaving 778,000 shares 
in the treasury, which will be available at 
the discretion of the directors. Phelps 
Dodge has for some time been consider- 
ing a merger with Calumet & Arizona, 
which owns contiguous properties in the 
Southwest. If that deal does go through, 
further changes in the Phelps Dodge capi- 


tal structure will probably have to be 
made. 


Pachuca Labor Dispute Ends 
as Agreement Is Reached 


Signing of an agreement between repre- 
sentatives of Pachuca mining companies, 
the local laborers, and the Mexican govern- 
ment has put at least a temporary end to 
the labor dispute in which the silver mines 
at Pachuca had been involved. Trouble 
originated with the announcement by the 
government that, owing tothe current-de- 
pression in the price of metals, mining com- 
panies might lay off as much as 50 per cent 
of their labor forces without recourse to 
the government for permission, a step that 
had always been necessary previously. 
When the mining companies acted on this 
announcement, the discharged laborers com- 
plained, with the result that the decree 
was rescinded. 

_According to reports, the agreement pro- 
vides that at Pachuca, which is the world’s 
most productive silver camp, no miners 
will be laid off for two months and that 
laborers previously discharged and now 
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reinstated will be given wages for lost 
time. Any reduction in the working forces 
after the period of two months has ended 
will have to be made after government 
permission has been obtained, as was for- 
merly necessary. Should silver drop below 
33c. an ounce before the two-month period 
has elapsed, the companies may petition for 
reductions. 


= 
NV 


— 


i 
— 
lee! 
Bi 





Underground development work, in prepa- 

ration for underground mining at Nevada 

Consolidated’s Chino unit, in New Mexico, 

is being carried out through the man shaft 
shown above 


Utah Copper Makes Strike 
in Bingham Metals Area 


A high-grade stringer of chalcopyrite 
has been cut by Utah Copper in driving 
the Armstrong tunnel to connect with the 
660 level of the Bingham Metals shaft, in 
the Bingham district of Utah. The 
stringer is 15 in. wide, and is reported to 
assay 8 per cent copper, 2 oz. of gold, and 
12 oz. of silver to the ton. It has been 
followed for 60 ft. Utah Copper is driv- 
ing the Armstrong tunnel, the portal of 
which is near the Highland Boy property, 
in the upper part of the district, in ex- 
change for dumping rights on Bingham 
Metals ground. 

Operations by Bingham Metals have 
been suspended pending completion of the 
new tunnel. The company’s shaft is down 
to 1,065 ft., or 400 ft. below the point at 
which the tunnel will cut it. Exploration 
had been undertaken with a view to de- 
termining whether the sedimentary forma- 
tion lies below. Drilling may be done to 
settle this question. Utah Copper, in ad- 
dition to driving the new tunnel, has agreed 
to move the Bingham Metals camp from 
the shaft collar to the tunnel portal. 
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Complete Raise at Crescen 


Raising from the new tunnel driven at 
the Crescent silver-lead property of Bunker 
Hill & Sullivan, in the Big Creek section 
of the Coeur d’Alene district of Idaho, to 
the old workings, has been completed, a 
distance of 500 ft. Driving of the tunnel, 
which is one mile long, was started less 
than two years ago by J. Fred Johnson 
under contract. The raise was put up by 
Jack Aho. Ore from the Crescent will 
now be hauled through the tunnel to the 
mill, thus eliminating hoisting. 





C. & A. Orders New Stack 
for Douglas Smelter 


Contract for the construction of a new 
steel stack at the copper smelter of Calu- 
met & Arizona Mining, at Douglas, Ariz., 
has been awarded to Kansas City Struc- 
tural Steel. The base of the stack will 
be 36 ft. in diameter and the top will be 
20 ft. 6 in. Its height will be 279 ft. and 
it will cost about $70,000. The new stack 
is part of the modernization program that 
has been in progress at the smelter for the 
last year. Since the closing of the New 
Cornelia leaching plant, at Ajo, the 
Douglas smelter has been responsible for 
the entire output of the company, now 
about 7,600,000 Ib. monthly. This is about 
half of the plant’s capacity. 


Verde Central Preparing to 
Suspend All Operations 


Verde Central, operating a copper 
mine and 350-ton concentrator in the 
Jerome district of Arizona, is preparing 
to suspend all operations as soon as the 
ore now broken in the stopes is ex- 
tracted unless some development occurs 
in the interim that will permit con- 
tinuation of profitable operations. The 
property is controlled by Calumet & 
Arizona and has been producing since 
January, 1929. Development work has 
failed to disclose any new ore at this 
property since production started. In 
1929, a total of 4,335,261 lb. of copper 
was produced from concentrate shipped 
to the U.V.X. smelter at Clemenceau. 
About 170 men are employed, under the 
direction of R. H. Dickson. 


Start Work on New Unit 
at Teck-Hughes Mill 


Concrete is being poured into foundation 
forms for the new 300-ton Teck-Hughes 
mill extension, at Kirkland Lake, Ont., and 
erection of steel work is expected to start 
within the next few weeks. Orders for 
machinery have already been placed. A 
large crusher is being installed at the new 
south shaft. With the completion of this 
new mill unit next spring, Teck-Hughes 
will have a total mill capacity of 1,250 tons 
of gold ore a day. The old 300-ton mill, 
which has been used for tailing treatment, 
is being modernized for the treatment of 
high-grade ore. When the complete 1,250- 
ton plant is in operation, mill heads are 
expected to average $18 a ton. 


e 
New Quincy Resumes Work 


Operations at its properties in the Park 
City~district of tah were*re “éarly 
in September by New Quincy Mining. The 
property, which last year produced a con- 
siderable tonnage of lead-zinc-silver ore, 
had been closed since July 26 because of 
lack of funds. An assessment of 5c. a 
share on outstanding stock was levied Aug. 
15, enabling resumption of work. Last 
year New Quincy paid 20c. a share in 
dividends, but the drop in metal prices and 
the expense of purchasing the neighboring 
Little Bell property at a cost of $200,000 
depleted the treasury. Most of the work 
that is now being done is in Little Bell 
ground, on the 300 and 700 levels. 
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Vallecito Drift Mines at 
Work on Alluvial Area 


At Vallecito, Calif., drift mine explora- 
tion of alluvial gold deposits continues, the 
position of the several properties being as 
follows: Vallecito Mining is driving a 
new gangway around the north side of the 
area already developed and breasted out. 
This gangway will connect with the north 
gangway at a point east of the area 
breasted out and will be driven an addi- 
tional 400 ft. as a preliminary to sinking 
No. 2 shaft. The gravel encountered is 
reported to be rich, and several crosscuts 
will be driven north and south as the 
new gangway is driven. 

At the Calmo property, 2 miles west of 
the Vallecito, a new and promising area 
is being opened out. Excellent returns 
are being obtained from the development 
drift and crosscuts. The pay area is 
about one-half mile east of the Calmo 
No. 1 shaft. 

The Oversite shaft, north of the north 
line of the Vallecito, has been completed 
to the bedrock rim dividing primary and 
andesite “valleys,” but probably only oc- 
casional gravel lenses will be encountered. 
Half a mile north of the Oversite shaft, 
the Rough Diamond shaft has been sunk 
near the trough of the “andesite channel” 
to a depth of 300 ft. but no drifting has 
been done up to the present. Butte Min- 
ing ceased its underground exploration 
some months ago. 

Further west, just north of Altaville, 
on the Massone property, the Massone 
shaft was completed. Exploration for a 
pay run of gravel is being continued. At 
Douglas Flat, on the southern branch of 
the Central Hill channel, the Kreye shaft 
was sunk to bedrock. A good run of 
channel gold was encountered, but the 
bedrock dipped rapidly. The 98-ft. shaft 
was deepened 30 ft. and crosscutting to the 
west began. At a distance of 40 ft. from 
the shaft, according to report, gravel car- 
rying gold was cut in the top of the 
crosscut. At this time financial difficulties 
operated to temporarily close down the 
property. 

The Victor and Purington are idle, but 
legal difficulties are reported to have been 
overcome. Work will probably be re- 
sumed in the near future. 


Mountain Copper Adds to Mill 


Mountain Copper has started doubling 
the capacity of its cyanide plant at Iron 
Mountain, Shasta County, Calif. The 
original plant of about .300-ton capacity 
consists of a coarse crushing unit and 
leaching vats. The number of leaching 
vats will be increased and a new power 
shovel and screening facilities will be pur- 
chased. The plant is being operated on 
low-grade gold-bearing gossan material 
frOM AN OUMtCEOPMre “yg eran ics 


Butte Cananea Buys Comet 


Butte Cananea Mining, of Sonora, 
Mexico, has purchased the properties of 
Comet Mining, in High Ore gulch, east 
of the Grey Eagle mine of Basin Mon- 
tana Tunnel, near Basin, Mont. The 
Comet mine has been shipping lead-zinc 
ore steadily, and under the new owners 
shipments are being increased. It has a 
Production record of about $11,000,000. 





When 
longer practicable at its Chino prop- 
erty, in New Mexico, Nevada Consoli- 


open-pit operations are no 


dated will use this 661-ft. five-com- 
partment shaft for hoisting ore from 
underground 


Vertex Examines Ouray Mine 


Engineers of Vertex Mining, which has 
been operating the Buffalo Boy gold-silver 
mine, near Silverton, Colo., have com- 
pleted an examination and sampling of the 
McGlennan mine, 5 miles south of Ouray, 
Colo. About 1,000 ft. of development 
work has been done in this mine. A drift 
is reported to have encountered an ore- 
shoot 200 ft. below the outcrop, shipments 
from which have returned an average of 
$100 per ton. Vertex Mining is an op- 
erating subsidiary of Tonopah Mining. 


ga 
Make Lena Goldfields Award 


Press reports state that on Sept. 2 the 
London arbitration court hearing the 
case of Lena Goldfields, Ltd., against 
the Soviet government for alleged breach 
of the mining company’s’ concession 
awarded the company $65,000,000 as “the 
future profits the company would have 
made and which the Soviet government 
can make” from operation of the non- 
ferrous properties in the concession. In- 
asmuch as the Soviet was not represented 
on the board of arbitration and made no 
attempt to appear before it, payment of 
the award is not considered probable. The 
case will then be taken up by the British 
Foreign Office. 


Arizona Commercial to Close 


Arizona Commercial, operating a copper 
property near Globe, Ariz., will cease 
operations about the first of 1931. Pro- 


“duction ‘at present fs about 225 tons of 


3 per cent copper ore daily, from the 2,200 
level. Reserves of ore that can be mined 
at a profit are nearly exhausted, but there 
are still large tonnages of junore that may 
be mined some day if a cheap enough 
method can be devised. At present the 
mine is pumping 350 Ib. of water for every 
pound of copper mined. The company 
has been inspecting mining properties 
throughout the West for the last year 
with an idea of finding a property at which 
to continue operations. Present payroll 
comprises 90 men. H. C. Plummer is gen- 
eral manager. 
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Mexican Miners to Join 
in El Paso Meeting 


Co-operation of Mexican mining groups 
will be one of the features of the joint 
meeting of the American Mining Congress 
and the A.I.M.E. at El Paso on Oct. 13-15. 
Other organizations that will take part in 
this gathering of Western mining men 
include the American Association of Engi- 
neers, the American Association of Pe- 
troleum Geologists, the West Texas Geo- 
logical Society, the El Paso Chamber of 
Commerce, and the Centro Nacional de 
Ingenieros. Governor Alberto Terrones 
Benitez, of the State of Durango, Mexico, 
will be one of the speakers. Brent N. 
Rickard, manager of the Southwestern di- 
vision of American Smelting & Refining, 
is in charge of the program and arrange- 
ments. 

Features of the meeting will* include 
trips to the metallurgical plants at El Paso 
and the Nevada Consolidated properties at 
Silver City;-a luncheon in honor of the 
Mexican delegation; a closing banquet; a 
trip to the Carlsbad caverns; and a barbe- 
cue and Spanish festival in Juarez, Mexico. 
The international silver situation will be 
one of the chief topics of discussion, but 
papers on technical methods at properties 
throughout the Southwest will be plentiful. 
The American Mining Congress will be 
in charge of the program on Sept. 13 and 
the afternoon of Sept. 15. The A.I.M.E. 
will be in charge on Sept. 14. 


Start on Antimony Smelter for 
Texas Mining & Smelting 


Reports that Republican Mining & Metal 
had put a new antimony smelter in opera- 
tion at Laredo, Tex., are incorrect, accord- 
ing to H. P. Henderson, president of 
Texas Mining & Smelting, who states that 
his company has started work on a new 
plant at Laredo with a_ producing ca- 
pacity of 5,000,000 lb. of antimony annu- 
ally. Republican Mining & Metal, how- 
ever, has a minority interest in Texas Min- 
ing & Smelting and will supply part of the 
ore for the new plant. 

Grading and railroad spurs have been 
completed and construction of buildings 
and furnaces has just got under way. 
Operation is expected to start about the 
end of 1930. Increased disturbances in 
China, which may cause a shortage of 
Chinese antimony, are responsible for con- 
struction of the new Laredo plant. In 
addition to ore from the mines of Re- 
publican Mining & Metal, which operates 
mines in Mexico, the Texas company 
hopes also to mine and smelt domestic 
antimony ores. The expected output will 
be about 20 to 30 per cent of United States 
consumption. 


Annie Laurie Cuts High-Grade 


High-grade gold ore has been opened up 
in Bluebird No. 3 tunnel of Annie Laurie 
Consolidated Gold Mines, in Sevier 
County, Utah. The ore occurs in a spur 
vein of the Annie Laurie, the source of 
major production in this property, which 
saw its greatest activity thirty years ago. 
A shipment of this ore will soon be made. 
The company recently completed its new 
power plant. Electricity is brought in 
over a transmission line built during the 
spring connecting the mine with the Fish 
Creek transmission line, 2 miles distant. 
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Consolidated M. & S. Starts 
Slag-Treatment Unit 


consolidated Mining & Smelting put its 
new combination electric and coal-dust fur- 
nace for the recovery of lead and zinc 
from old lead-furnace slag by fuming, and 
the leaching plant for the recovery of zinc 
from the fume, into operation at Trail, 
B. C., on Aug. 29. The plant had been 
scheduled to start last June, but there had 
been sundry delays, among them a small 
coal-dust explosion. The combined plants 
have cost approximately $2,500,000 and 
will have a daily capacity of 100 tons of 
zinc. 

Good progress is being made with the 
new fertilizer plant at Trail, and pro- 
duction of triple-phosphate will begin early 
in 1931. Results of this season’s experi- 
ments in Western prairie farms have been 
excellent. 

A 100-ton mill, with 600-ton bin capacity, 
is being built at the Big Missouri mine, 
which Consolidated is developing through 
a subsidiary. The Coast Copper property 
continues to develop well, but owing to the 
low price of copper, a mill will not be 
erected this year. The ore reserve at the 
Sullivan mine has been materially in- 
creased. The Consolidated company has 
acquired a substantial interest in Sherritt 
Gordon. W. M. Archibald, vice-president 
in charge of mines for Consolidated, is 
going on the board of that company. 


Start Mining F Orebody 
at Amulet Property 


Work of preparing the F orebody of 
Amulet Mines, in the Rouyn district of 
Quebec, for production has been completed, 
and this orebody, which carries a higher 
copper content than ore in the other Amu- 
let orebodies, will hereafter furnish most 
of the tonnage for the 300-ton mill. A 
shaft has been sunk to 393 ft. on the F 
orebody and levels have been established 
at 280 and 365 ft. 

Total reserves of ore at Amulet on June 
30, as indicated by diamond drilling, were 
estimated by the management at 527,153 
tons that will average 3.17 per cent copper, 
11.78 per cent zinc, 94c. in gold, and 2.44 
oz. in silver per ton. Of this, 148,972 
tons is in the F orebody. Operation of the 
mill, started on April 15, has been satis- 
factory. A total of 22,073 tons of ore 
was handled up to June 30, with production 
of 4,333 tons of 17 per cent copper concen- 
trate and 5,452 tons of 51 per cent zinc 
concentrate. 


Premier Gold Samples Lorne 


Premier Gold has examined and sampled 
the Lorne mine, adjoining the Pioneer 
mine, in the Bridge River district of Brit- 
ish Columbia. The Pioneer has been pro- 
ducing well. It has been developed to a 
depth of 1,000 ft. and for a length of about 
1,500 ft. Despite a shortage of power, it 
produced gold to the value of $80,000 dur- 
ing the first half of this year; additional 
power was developed and was put into use 
at the end of June. July output was 
valued at $25,000. 

Lorne Gold Mines, promoted by Stobie, 
Forlong & Company, has been idle since 
that firm of brokers assigned. Prior to 
that a long tunnel was driven to open 
four veins at an additional depth of about 
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650 ft. One vein appears to have been 
missed by the tunnel, but the King vein 
was found in place and a drift of about 
900 ft. passed through 450 ft. of ore, 
averaging about 3 ft. in width. 


Flin Flon Mill Operating 


Construction at the Flin Flon mine of 
Hudson Bay Mining & Smelting, in north- 
ern Manitoba, has been pushed so rapidly 
that operation of the first units of the new 
3,000-ton copper-zinc concentrator was 
started late in August, three months ahead 
of schedule. The first batch of concentrate 
will start moving to the roasters within the 
next week, and by the end of October 
both concentrator and smelter will be in 
operation. About 1,000 tons of ore is now 
being treated daily. Average grade of ore 


is 1.7 per cent copper and 3.4 per cent 
zinc. 


United Verde Takes Option 


United Verde Copper, of Jerome, Ariz., 
has taken an option on the Sixty Four 
group of over 100 mining claims in Powers 
Gulch, 8 miles west of Miami, and is 
preparing to start diamond-drill explora- 
tion immediately. The property is owned 
by Carl Eder, of Globe, and is believed 
to offer a chance to develop a large dis- 
seminated copper deposit. 

The negotiations were conducted by F. E. 
Calkins, consulting geologist and engineer, 
of Hollywood, Calif., and the transaction 
was closed after successive examinations 
by the company’s geologists, M. T. Han- 
sen, P. C. Benedict, and Dr. L. E. Reber, 
all of whom recommended exploration. 
J. A. Quigley is in charge of operations 
for United Verde. 


Montana Mines Tonnage Up 


Installation of an additional ball mill at 
the Spring Hill flotation plant of Montana 
Mines, near Helena, Mont., was completed 
on Aug. 21 and the tonnage of gold ore 
handled in the mill is now 300 daily, com- 
pared with a former average of about 200. 
Concentrate is shipped to the A. S. & R. 
smelter at East Helena. On the basis of 
handling 200 tons daily, mining and mill- 
ing costs have been reduced to less than 
$2.70, and with the added capacity the 
company hopes to be able to make still 
further cuts. Mill heads are averaging 
$6.30 a ton in gold. Diamond drilling has 
indicated additional ore of better grade, 
and as soon as development justifies, the 
mill will be stepped up to 400 tons daily, 
which is present capacity. 


Aérial Survey at Basin Montana 


In a recent examination of the Grey 
Eagle property of Basin Montana Tunnel, 
northeast of Basin, Mont., W. G. Clark 
and N. W. Emmens, mining engineers, of 
Los Angeles, had a group of airplane pic- 
tures and surveys made to aid in obtain- 
ing data for the driving of a long crosscut 
tunnel on the property. This is one of 
the first aérial surveys of mining property 
made in Montana. About three carloads 
of complex ore is being shipped weekly 
from the property. 





Effect of Low Price of Silver 
on Chinese Trade Debated 


On Aug. 27 the subcommittee of the 
Senate’s Foreign Relations Committee met 
in San Francisco to find ways and means 
for the improvement of trade with China, 
with particular reference to the price of 
silver. Senator Pittman, as chairman of 
the subcommittee, presided. With him were 
Senators Johnson, Swanson and Shipstead, 
B. H. Crocheron, professor of agricultural 
extension at the University of California, 
was the first one interviewed. The pro- 
fessor gave a general description of con- 
ditions affecting trade. He pointed out 
the political unrest, the need of the Chinese 
government for money, the absence of 
transportation facilities, and the effect of 
price fluctuations in silver, which is the 
principal medium of exchange, as condi- 
tions which have played a part in reducing 
Chinese exports and imports. Among min- 
ing men present were Frank M.. Smith, 
of the Bunker Hill smelter, and W. Mont 
Ferry, of Salt Lake City. 

The star witness on Thursday was Rob- 
ert Dollar, internationally known shipper 
and steamship operator. Senator Pittman 
was in the chair and Senators Swanson 
and Shipstead took part in the hearings. 
Robert Dollar stated the first and most 
important thing is to stop the fighting in 
China and next to establish the gold stand- 
ard in China as in the rest of the world. 
He expressed the opinion that trade con- 
ditions in China were no worse than in 
the rest of the world and pointed out that 
until recently we have been shipping silver 
to the amount of a million dollars’ worth 
per week, the supply being greater than 
the demand. He attributed the slump in 
trade to hard times throughout the world 
rather than to the drop in the price of 
silver. Asked by Senator Pittman as to 
what would be the effect upon China if the 
supply of silver were to be regulated, 
Robert Dollar said: “The law of supply 
and demand is given to us by the Almighty 
and nothing that we can do will prevent 
its operation.” Concluding, he pointed out 
the fact that conditions in China are unlike 
those in any other country. To improve 
the present state it would be necessary 
to abolish the army, stop the fighting and 
then reorganize the country’s finances. He 
was unable to suggest a remedy by which 
this could be brought about. 

P. C. Denroche, an importer and ex- 
porter of some 40 years’ experience, ex- 
pressed the view that China could be 
helped by improvement in economic con- 
ditions, by the development of her natural 
resources, by the construction of roads 
and waterways and by reforms in tax- 
ation. This could be brought about by 
co-operation between the principal foreign 
countries having for its objective the pool- 
ing of China’s financial obligations and the 
advancing of a loan in silver in sufficient 
amount to enable China to get upon its 
feet. Mr. Denroche was skeptical about 
the application of the gold standard to 
China, but agreed that the pacification of 
the country is the first essential step toward 
improvement. 


& 
Colorado-Mexico Shuts Down 


Operations have been completely sus- 
pended by Colorado-Mexico, which has 
been operating the Iowa mine and mill 
under lease, in the Silverton district 0 
Colorado. The company had been treat- 
ing about 100 tons of copper-lead-gold 
ore daily and shipping concentrate to 
Durango for smelting. 
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Tungsten Alloys Builds Mill 
in Arivaca District 


Tungsten Alloys Corporation, recently 
incorporated in Arizona to open up a tung- 
sten property, formerly belonging to the 
J. H. Emery estate, in the Arivaca district, 
about 60 miles southwest of Tucson, is 
building a 50-ton mill which is expected 
to be in operation early in October. Table 
concentration will be the method employed, 
2 per cent heads are expected to be main- 
tained, and the ratio of concentration will 
be 30:1. The mill site is about a mile 
from the mine. 

At the mine the retimbering of the 
80-ft. incline shaft and cleaning out of the 
main tunnel have been completed, and in- 
stallations in progress include a 250-cu.ft. 
Ingersoll-Rand compressor and a 10-hp. 
Fairbanks-Morse hoist. The power plant 
contains a 125-hp. Western Diesel engine 
to supply current for domestic purposes 
as well as operation of the mill. About 
36 men were employed in August. 

North American Mines, a Boston com- 
pany, owns control of Tungsten Alloys, of 
which Q. A. Shaw is president. T. L. 
Wells is resident general superintendent, 
and W. S. Hutchinson and R. Livermore, 
of Boston, are consulting engineers to the 
company. 


Lucky Tiger Cuts Force 


Tigre Mining, Mexican subsidiary of 
Lucky Tiger-Combination Gold, has ef- 
fected a reduction in wages and the num- 
ber of men employed through a labor 
agreement that was approved by the Mexi- 
can government. The company operates a 
silver-gold property near Nacozari, Sonora. 
At its Favor unit, in Jalisco, operations 
have been completely suspended, as the 
government granted permission within 
four months after the request was filed. 
In 1929, the property produced about 
31,000 metric tons of ore, averaging 2 


grams of gold and 700 grams of silver to 
the ton. 


Trend of the Times 


FTER about two weeks’ delay due to drought scare, the signals of 
definite business recovery, which in June we said would appear 
early in August, begin to flicker faintly amid the encircling 
gloom. 34°05 The Business Week index, turning slowly from the low 
level reached during the first two weeks of the month, has risen to 
89 per cent of normal as compared with 87.2 per cent last week and 
111.1 per cent last year. Nearly every important weekly indicator 
has turned upward this week, while a year ago almost all were sliding 
steadily down. ... . Steel activity, coal production and car loadings 
are up more than seasonally; electric power output is increasing 
slowly; building is resisting seasonal decline; general trade volume 
is rising nearer to normal levels; and commodity prices have ceased 
their rapid decline. ... . Whether this upturn is to carry us beyond 
the seasonal hump during September and bring business back to 
normal by the end of October depends now on two things only: 
whether the Federal Reserve will keep the credit clock wound up by 
buying bills and securities steadily, and whether business brains will 
jump energetically into the job after Labor Day. .. . . From now on 
business will be much better, or much worse, as we choose.—From 


The Business Week of September 3. 


Diver Reaches Sunken Ship 
Carrying Alaskan Gold 


After experimenting for five — years 
with a new type of diving bell, Carl H. 
Wiley, of Olympia, Wash., on Aug. 23 
succeeded in reaching the safe of the 
steamer “Islander,” which sank near 
Juneau, Alaska, 26 years ago, and is 
credited with having a huge quantity of 
gold nuggets and dust. The safe was 
found open, evidently having been thrown 
open to allow those passengers who could 
to take their dust, only, however, to perish 
later in the icy water. So far the Olympia 
syndicate has recovered 15 lb. of dust. 
The leather of the buckskin bags contain- 
ing the gold is well preserved, but the 
thread has rotted, which makes handling 
difficult. 


Offer Unemployed Right to 
Pan Gold in Placer Area 


An opportunity to pan for gold in an 
established placer field has been extended 
to miners out of work by John B. 
Ehrhart and Vernon E. Grove, owners 
of the Red Bank placer property, 12 
miles east of Congress Junction, Yavapai 
County, Ariz. The owners are doing 
development work on the property, but 
do not plan production for the next six 
months. During the period before pro- 
duction starts, miners out of work may 
take out what gold they can by panning 
or dry washing. The only conditions 
are that the men obtain from the owners 
permission to work on the claims and 
that they do not interfere with develop- 
ment work. 

The Red Bank company expects to 
develop the property to a point where 
5,000 to 10,000 cu.yd. of gravel can be 
handled daily by hydraulicking methods. 
A 4-in. pipe line, 64 miles long, is being 
laid to provide water supply in sufficient 
quantity for hydraulicking, and a pump- 
ing plant, Diesel engine, and compressor 
are being installed. The claims com- 
prise 1,510 acres. 
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Skelton Lead & Zinc Closed 
Temporarily by Litigation 


Mines of Skelton Lead & Zinc, pro- 
ducers of more than 500 tons of zinc 
concentrates a week in the Tri-State 
district, have been closed until some 
understanding between the company and 
the owners of an unrestricted interest of 
three-twelfths of the Mary J. Calf 
Indian allotment of 200 acres can be ob- 
tained. The lease on the Skelton allot- 
ment expired on Sept. 1, 1930. Skelton 
recently offered a bonus of $10,000 for a 
renewal of a lease on four-sixths of 
the allotment which is restricted. Its 
bid is expected to be accepted by the 
U. S. Department of the Interior. The 
remaining two-sixth of the allotment is 
owned by Clarrisa V. Showalter, one- 
sixth; Leilia Gregory, one-twelfth; and 
Frank Childress, one-twelfth. Childress, 
who is manager of the Skelton company, 
has agreed to release his portion of the 
tract to the company, but the other two 
heirs, whose share of the allotment is 
not restricted, are unwilling to do so. 

Disagreement between the Showalter- 
Gregory interests and the Skelton- 
Childress interests is thought to have 
arisen over a cut-over the Skelton com- 
pany is alleged to have made on an 
adjoining tract of land belonging to the 
same heirs. Last week the Showalter- 
Gregory interests instituted suit in the 
district court at Miami, Okla., asking 
for damages to the extent of $33,725, 
as their share of the alicved cut-over. 
Officials of the mining company refuse 
to indicate what action they will pursue 
to obtain a lease on the property. It is 
rumored that the Skelton-Childress in- 
terests contemplate filing some suits 
against the Showalter-Gregory interests. 

The reduction in output of the district 
will be offset by the resumption of min- 
ing by Evans-Wallower Lead, which 
opened its Nos. 4 and 7 mines in the 
Picher section last week after being idle 
since last October. No confirmation of 
the sale of the West Virginia lead plant 
of Evans-Wallower Lead to National 
Lead has as yet been obtained, but ac- 
tual ownership of the plant is under- 
stood to have changed hands last July. 
Funds from the sale are said to have 
been used in canceling the bank loans 
of the company made necessary through 
the building of the electrolytic zinc plant 
at St. Louis, owned by Evans-Wallower 
Zinc, a subsidiary of the lead company. 

Efforts toward the consolidation of 
important mining companies in the dis- 
trict are said to be progressing. Opera- 
tors of the district realize that high 
prices for zinc are problematical for 
the near future, and, to profit, they must 
reduce costs to meet the new conditions. 
Consolidations and abandonment of the 
ten-hour operating schedule of mills are 
thought to be the royal road to lower 
costs and profitable operations. 


a 
Trepca Concentrator Starts 


Regular operation of the Trepca Mines 
concentrator, at the Stantrg lead-zinc prop- 
erty, in Jugoslavia, was started on Aug. 20. 
The plant will handle 500 metric tons 
daily. Ore averages 11.5 per cent lead, 
10.5 per cent zinc, and 3 oz. of. silver. 
per ton. A new borehole has cut ore, 
15.7 meters wide, at about the depth of the 
lower adit. The grade is stated to be. 
23.9 per cent lead and only 2.3 per cent 
zinc, a favorable development in. view of. 
the present unsatisfactory zinc market. 
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Excerpts From Judge Norcross’ Opinion 


Nevada Con. vs. Consolidated Coppermines 


N THE opinion rendered by Judge 

Frank H. Norcross of the U. S. 
District Court of Nevada, in the injunc- 
tion suit of Nevada Consolidated Copper 
Company against the Consolidated 
Coppermines Corporation, both com- 
panies having contiguous properties in 
which orebodies extend over common 
boundaries, certain points are brought 
out which are of general interest. Prob- 
ably the most conspicuous principle is 
the wholeness of the existing agreement 
between the companies, which dates 
from June 16, 1926. Upon the inter- 
pretation of certain of its parts hinged 
the principal controversy. Judge Nor- 
cross held to the opinion that the whole 
agreement was to be considered in in- 
terpreting any of its parts. Another 
significant principle was that of public 
interest. Judge Norcross stated: 

“While questions of condemnation are 
not presented in this case, courts in 
construing contracts dealing with the 
subject-matter of mining will take cog- 
nizance of the public interest in mining 
operations and will assume, at least in 
the absence of an express provision td 
the contrary, that contracts are made 
with regard to such interest. 

“Manifestly, the public interest, as 
expressed in the laws of the state, is 
in the greatest and most economical 
development of the properties involved 
in this suit. By constitutional provision, 
from the beginning, the taxing power 
of the state so far as mining property 
is concerned was in the main limited 
to the net proceeds of mines. It would 
be assumed, therefore, that the parties 
in making the contract had in view the 
best means of development of the ore 
deposit within their respective holdings. 
The contract, however, expressly says: 
‘Most economically opening up and 
mining the orebodies of the properties 
of both parties.’ 

“Independent of any special provisions 
relating to construction, the contract 
would be viewed in the light of control- 
ling considerations and circumstances 
leading up to its execution. Together 
plaintiff and defendant were the owners 
of a vast deposit of disseminated por- 
phyry ore extending below the original 
surface of many of the claims of both 
companies. The extent of the deposit 
within the claims of plaintiff was prac- 
tically known at the time. While its 
extent within the claims of defendant be- 
yond the westerly perim-ter of the 
Liberty Pit was not as definitely known, 
drilling had determined that some forty 
million tons of merchantable ore was 
within the confines of its claims. It was 
a known engineering fact that in 
the course of a comparatively few years 
mining by shovel methods in the Liberty 
Pit would cease to be economical by 
reason of the increased cost of operating 
by such methods as the pit increased 
in depth and, in turn, limited the size 
of operations and increased the grade 
of the railroad carrying cars of ore and 
waste out of the pit. Ultimately a ton- 
nage estimated at around seventy mil- 
lion tons below a final pit level would 
have to be mined by underground stop- 
ing methods through shafts and drifts.” 

Judge Norcross, after discussing the 
terms of the contract, states: 

“It is clear from the contract as 
written that defendant is without right 
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thereunder to prosecute mining by 
underground methods at the contract 
plane, or westerly thereof beneath the 
surface of the Liberty Pit, prior to the 
completion by plaintiff of the open-pit 
mining operations in that area, the plain- 
tiff in the meantime prosecuting its pit 
operations with reasonable diligence and 
in accordance with good engineering 
practice.” 

Other excerpts are as follows: 

“It is contended that plaintiff is 
estopped to assert that defendant is 
without right to now pursue under- 
ground mining at the contract plane. It 
is claimed (1) that the plaintiff changed 
its plans with respect to open-pit and 
underground mining as such plans ex- 
isted at the time of the execution of the 
contract; and (2) that defendant in sink- 
ing its Emma Nevada shaft to the 
6,470 level, and in extending drifts from 
such levels to and within the Champion 
and Liberty claims, so proceeded with 
the approval and direction of plaintiff. 
It is defendant’s position that at the 
time of the execution of the contract 
plaintiff intended to cease active shovel 
operations. upon the completion of its 
Wedge shaft, and intended to complete 
the pit to the ninth level, or at the most 
to the tenth level; that, shortly after 
the completion of the Wedge shaft, 
plaintiff changed its plans, and decided 
to greatly extend its open-pit steam- 
shovel operations and indefinitely delay 
mining by underground methods. 

“It is manifest from the physical facts 
established by the evidence in the case, 
particularly the location and extent of 
the orebodies within the Champion and 
Liberty claims, as well as certain ore- 
bodies in claims belonging to defendant, 
that it was advantageous to sink the 
Emma Nevada shaft to the 6,470 
sea-level elevation. Some contention has 
been made by plaintiff that under the 
contract defendant would not have the 
right to mine ore in the Champion and 
Liberty claims below the 6,600 level. 
The contract, we think, is not suscep- 
tible to such construction. It is clear 
that if a level had been run on the 6,600 
elevation it would have penetrated, but 
would not have been below, the ore- 
body in the Champion and Liberty 
claims. It is also clear that the orebody 
in plaintiff's Champion and Liberty 
claims to be mined by defendant can 
best be so mined from the 6,470 level. 
It does not follow, however, from these 
letters [referring to correspondence be- 
tween both companies] that any right 
was given or conceded to defendants to 
mine first at the contract plane. The 
only matters discussed in these letters 
were station elevations. They were 
matters important to be discussed and 
be determined at that time. They should 
be viewed in the light of the fact that 
the contract covered a period of twenty 
years, during which time several million 
tons of ore were to be mined under- 
ground and hoisted through the shaft. 
It will be noted that nothing appears. in 
these letters respecting what drifts 
should first be run. To the present 
time defendant has extended a drift on 
the 6,660 level to the orebodies in its own 
claims, and on the 6,470 level to the Cham- 
pion and Liberty claims. A level has not 
as yet been run on the 6,560 elevation. 

“The correspondence between the 





parties prior to the beginning of the 
driving of the 6,470 level from the Emma 
Nevada shaft would not, we think, be 
sufficient to support an estoppel even 
though there was no other evidence 
proper to be considered. The evidence 
clearly establishes that prior to the be- 
gining of the construction of the Emma 
Nevada shaft defendant took the position 
that it was entitled to mine all of the ore 
then west of the contract plane. As 
early as Oct. 27, 1926, defendant wrote 
plaintiff, among other matters saying: 
‘Meanwhile, you will of course not mine 
and remove any of the merchantable ore 
which, under Article IV of that contract, 
we are to mine.’ 

“On Nov. 17, 1927, shortly after the 
drift was started, defendant’s president 
wrote: ‘Furthermore, you have dug con- 
trary to said contract a large tonnage of 
ores in the vicinity of and west of the 
plane described in Article IV which we 
are to dig, thereby again violating the 
contract.’ 

“It is clear from the evidence that 
defendant in driving the 6,470 drift was 
proceeding upon its interpretation of the 
contract that it had the immediate right 
to mine at the contract plane as soon as 
it was able to reach that position. It 
cannot, we think, be said that defendant 
was misled into taking a position which 
“it would not otherwise have taken except 
for statements and conduct of plaintiff. 
Whatever other rights defendant may 
have growing out of the driving of the 
level in question, essential elements of an 
estoppel are lacking. 

“Plaintiff is entitled to the decree of 
this court as prayed for, enjoining de- 
fendant from mining at and west of the 
contract plane below the pit area until 
shovel mining thereof, prosecuted with 
reasonable diligence and in accordance 
with good mining practice, is concluded. 

“While plaintiff has also prayed for an 
injunction against defendant mining in 
its own Ora claim so as to endanger 
plaintiff's Wedge shaft, it has not been 
shown that defendant is contemplating 
any immediate mining in that claim; 
hence, no consideration is given to that 
phase of the case. 

“From the granting of an injunction 
in favor of plaintiff it follows that de- 
fendant is not entitled to the similar 
relief by it prayed for, and its first and 
second counterclaims are dismissed.” 


Three R Mines in Receivers’ Hands 


Despite the fact that the company re- 
cently installed $100,000 worth of machin- 
ery, Three R Mines, Inc., operating a cop- 
per property near Nogales, Ariz., has gone 
into the hands of receivers until settlement 
of an alleged indebtedness of $1,000 in wage 
claims can be made. Theodore L. Stauf- 
fer, of Nogales, and Norman M. Hulings, 
of Tulsa, Okla., were named by the court 
as receivers. The mine has been closed 
down since the slump in the copper price. 


Genii to Build Washing Plant 


Genii Mining, operating a gold prop- 
erty in the Magalia district of California, 
has contracted for the construction of a 
washing plant to treat the product of its 
drift mine. The plant is expected to 
handle 400 cu.yd. of gravel per day, and 
will make use of a conveyor system for 
tailing. 
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Number Employed at Broken 
Hill Showed Big Drop in July 


Melbourne, Aug. 30.—Indicative of the 
drastic effect of low metal prices and 
the expiration of the Board of Trade 
zinc contracts on conditions in the 
Broken Hill lead-zinc district, in New 
South Wales, is the drop in the number 
of men employed from almost 5,000 at 
the end of June to 3,557 at the end of 
July. Broken Hill South is following the 
example set by North Broken Hill and 
is no longer recovering zinc from its ore, 
but is using residue from the lead flota- 
tion section of its concentrator for 
underground filling. The quarterly divi- 
dend of North Broken Hill has been 
reduced from Is. 6d. to 1s. per ton. Zinc 
Corporation, which has recently issued 
its report for 1929, states that 287,407 
tons of ore was treated in that period 
at an average working cost of 3ls. 11d. 
per ton, a reduction of 10d. from the 
previous year. Output of lead concen- 
trate was 63,270 tons and of zinc con- 
centrate, 51, 557 tons. Total reserves of 
ore are estimated at 2,707,000 tons. 


. Western New South Wales 
Electric Power, Ltd., is the name of 
the company that has been formed by 
the Broken Hill companies to control 
the new central power plant, equipped 
entirely with Diesel engines, that is now 
being built in the district. The power 
company will have a capital of £750,000 
and the three parent mining companies— 
Broken Hill South, North Broken Hill, 
and Zinc Corporation—will each be rep- 
resented by two directors on the board. 
The central power plant will eliminate 
the individual plants, using coal, now in 
operation at the three properties. Use 
of oil is expected to effect considerable 
economies. 


Figures for exports of metals 
and ores during the year ended June 30 
are just available for the entire Domin- 
ion of Australia. Exports of silver were 
valued at £879,940; of lead, £3,341,939; 
zinc, as metal, £810,496; zinc concentrate, 
£925,050. 

. The Dominion government 
has granted the South Australian gov- 
ernment £5,000 for underground explora- 
tion at Moonta, formerly a very pro- 
ductive copper district, but which has 
been almost entirely closed down since 
1923. However, the petition of gold 
producers, notably those in Western 
Australia, for a bonus of £1 per ounce 
on gold produced, has been definitely 
refused. 


j Mineral production of Tas- 
mania for the quarter ended June 30 was 
valued at £309,176, including copper out- 
put valued at £134,393. The number of 
men employed in the industry was 4,334. 
At Mount Lyell, premier copper pro- 
ducer in the district, foundations for the 
new coarse- crushing section of the con- 
centrator have been started, as well as 
excavations to permit adding new cells 
to the electrolytic refinery. Mill capac- 
ity is to be increased to 1,000 tons of ore 
daily from the present tonnage of 500, 
and corresponding changes will be made 
in the smclting and refining plants. The 
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new issue of 257,839 shares of stock of 
£1 par, which is being floated to pay for 
these changes in plant equipment, has 
been heavily oversubscribed by the stock- 
holders. 


Placer Development is now 
considering the best method of equipping 
the Arnold’s Leases that it holds near 
the Bulolo Dredging property, which it 
originally developed. The company pro- 
poses to give serious attention to lode 
gold properties in New Guinea as well as 
alluvial areas. In the beginning of 
August a 10-ton locomotive, caterpillar 
tractor, and.other equipment were for- 
warded from Australia to the Bulolo 
Dredging properties. To assist in the 
difficult task of transporting this equip- 
ment to the properties, two steel barges 
of 50 tons’ capacity, dead weight, are 
being built by Poole & Steele, engineer- 
ing firm of Sydney. This company is 
also building the dredges with which the 
property will be equipped. 


. . Progress at Mount Isa, in 
Queensland, has been rapid and milling 
of lead-zinc ore is expected to start by 
the end of November. Only one of the 
three sections of the 2,000-ton concen- 
trator will be started at first. The pro- 
gram of.development in the mine has 
been practically completed. The main 
hoisting shaft has been completed below 
the 500 level, and a crosscut has reached 
the orebody. Drifting along it is now 
under way. About 300 ft. of lateral 
work is being accomplished monthly. A 
new diamond-drill hole, No. Dl, has 
cut ore. At a depth of 1,000 ft. it cut 
15 ft. of chalcopyrite, assaying 4.2 per 
cent copper, which is an entirely new de- 
velopment. At 1,200 ft., the main ore- 
body was entered. The first 20 ft. of 
core showed rather lower grade than has 
been cut in the other neighboring holes. 
Drill hole C5, 400 ft. south of D1, 
struck ore at 1,140 ft. 


English Capital Interested in 
New Australian Gold Find 


Kalgoorlie, Western Australia, Aug. 
30.—A find has been made on the Broad 
Arrow gold property, near the Yellow 
Jackal mine. The reef has been traced 
for 50 ft. on the surface, with good grade. 
English investors are interested in the dis- 
covery. Because of the slump in hase- 
metal prices, exploratory activities in this 
district have been considerably stimulated. 
At the Mulgabbie mine, diamond drilling 
is being undertaken. One drill is already 
435 ft. deep. Crushing of 100 tons of 
ore from the Enterprise property showed 
22 dwt. in gold per ton. About 60,000 
tons have been proved at this mine. 


: Because of construction work 
in " connection with its new 150-ton flo- 
tation plant, production of Lake View & 
Star fell off somewhat during July. A 
total of 6,212 tons of ore was treated, as 
well as 6,695 tons from leases, and revenue 
was £15,054. In June, revenue was 
£21,187. Golden Horseshoe, since start- 
ing operations late in February, has 
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handled 149,393 tons of tailing in its re- 
treatment plant for a profit of £11,497, or 
better than 1s. 6d. per ton of tailing treated. 


. . Sinking of the main Wiluna Gold 
shaft has reached 805 ft. on the property 
near Meekatharra, and a station is now 
being cut at the 800 level. Development 
above the 450 level continues to confirm 
estimates of an average grade of about 
35s. per ton. Pumping equipment is now 
being installed on the 450 level. 


German Government Assists 


Mechernich Lead Mine 


Berlin, Aug. 30.—An arrangement for 
a subsidy, on terms similar to those re- 
cently arranged between the German gov- 
ernment and Mansfeld Copper, has been 
completed by Gewerkschaft Mechernicher 
Werke, German lead producer. Last year, 
Mechernich produced only 4,300 metric 
tons of lead. The subsidy will make pos- 
sible a substantial increase in the rate of 
production by making profitable treatment 
of considerable additional tonnages of 
junore. 


. . Exports of semi - manufactured 
metal products from Germany showed a 
substantial gain in July over correspond- 
ing figures for 1929. The total of such 
exports of copper, lead, zinc, tin, and 
aluminum last month were 8,664 metric 
tons, valued at nearly 12,000,000 marks, 
compared with more than 6,165 metric 


‘tons, valued at 12,500,000 marks, exported 


in July, 1929. On the whole, however, 
business in the metal trades is restricted 
pending the Reichstag elections. Manu- 
facturers of metals are generally using 
only about 50 per cent of capacity, al- 
though some of the larger plants, such as 
Metallgesellschaft, are operating as high 
as two-thirds of capacity. 


. . . The final fate of the Brussels zinc 
cartel is still uncertain in view of the nego- 
tiations with outsiders in Czechoslovakia, 
Jugoslavia and Rhodesia, and some diffi- 
culties in settling the export quotas of 
Australia and Mexico. These questions, 
supporters of the cartel hope, will be 
settled at a conference in September. 
Zinc consumption in Germany is at an ex- 
ceptionally low ponit. German zinc pro- 
duction from January to July was 61,971 
metric tons, compared with 61,150 metric 
tons in the same period last year and 
56,104 in the same period of 1928. 


. ._. A new electrolytic zinc plant, the 
second to be built in France, will be 
constructed at St. Martin, Savoy, by 
Compagnie Francaise Electrolyte. Vieille 
Montagne is already operating a plant at 
Viviers. The St. Martin plant will handle 
zinc scrap formerly sent to Belgium for 
treatment. Mines de Pefiarroya, controlled 
by French and Spanish interests, is in- 
creasing its capital from 156,250,000 francs 
to 312,000,000. The company is operat- 
ing an electrolytic zinc plant through an 
Italian subsidiary at Crotone. Mines de 
Bor, the French-controlled copper prop- 
erty in Jugoslavia, is increasing produc- 
tion despite the drop in the price of copper. 
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From January to July, production was 
11,655 metric tons, compared with 9,502 
metric tons in the corresponding period 
of 1929. 


. . .. L’Aluminum Francais, controlling 
factor in the French aluminum industry, 
which operates the Pechiney and d’Ugine 
plants, has established the Société Gén- 
érale de Magnesium to acquire American 
patents and data on magnesium produc- 
tion. This undertaking will have a capacity 
of 1,000 tons of 99 per cent magnesium 
annually, compared with present world 
productive capacity of 2,000 tons. The 
initiative of the French air ministry, 
which desires to render French aviation 
independent of German magnesium pro- 
ducers, notably I.G. Farbenindustrie, is 
credited with being responsible for this 
step, as magnesium is a vital factor in air- 
plane production. 


Roan Speeds Mine Development, 
Driving 3,200 Ft. Monthly 


London, Sept. 2.—If the current rate 
of mine development is continued at the 
Roan Antelope property, in Northern 
Rhodesia, the company will be in a 
position to begin mine production on a 
large scale by the last quarter of 1931. 
According to the report for the second 
quarter of 1930, a total of 7,662 ft. was 
advanced in the three months of April, 
May, and June. At the end of the 
quarter 34,904 ft. had been driven since 
underground work started, leaving about 
37,400 ft. to drive before completion of 
the 72,300 ft. of workings that engineers 
estimate will be necessary before start- 
ing production. Since the quarter ended, 
the rate of opening has been stepped up 
to 3,200 ft. monthly, indicating com- 
pletion of mine’ preparation within a 
year. The metallurgical plants, of 
course, may not be ready by that time. 


QF The seasonal shrinkage in the 
number of native workers has been 
smaller this year than in 1929, the pres- 
ent number being only 7 per cent less 
than earlier in the year, compared with 
a decline of 18 per cent last year. 
Actually, the number of men employed 
underground has increased 9 per cent. 
Discovery of a subsidiary fold in Roan 
Extension ground accounts for the three 
outcrops shown in maps of the property. 
Hole No. RE 11 penetrated this fold; 
hole No. RE 13 penetrated the main 
syncline. Operation of the Roan pilot 
plant, which has been handling ore from 


* several sections of the mine, has been 


suspended after shipment of 56.8 tons 
of copper concentrate for smelting ex- 
periments. 


. . . « N’Changa Copper has finally 
completed its B36 drill hole, which has 
attracted widespread attention as the 
best hole yet drilled in Rhodesia. This 
hole cut the high-grade sulphide orebody 
that has also been opened in the adjoin- 
ing R.C.B.C. ground to the west. It 
showed a total of 150 ft. of ore averag- 
ing 10.3 per cent copper. The R.C.B.C. 
has two new holes in ore on this 
orebody. 


Big . At the meeting of Selection 
Trust, parent company of Rhodesian 
Selection. Trust, Trepca Minés, and sev- 
eral other important mining companies, 
A. C. Beatty, chairman of the board 
of directors, stated that the company 
will be liquidated and its assets taken 


- over by a Canadian company. Selection 


Trust last year increased its holdings in 
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subsidiary companies, he stated. He 
also declared that a site has been 
optioned for a large electrolytic refinery 
in England, to be built by the Northern 
Rhodesian copper companies. He ex- 
pressed the belief that Northern Rhode- 
sia will become one of the greatest cop- 
per-producing countries in the world. 


Bolivian Tin Exports Down 
25 Per Cent From 1929 


La Paz, Bolivia, Aug. 30.—Exports of 
tin concentrate from Bolivia during the 
first seven months of 1930, or up to the 
end of July, totaled 39,300 metric tons. 
In the corresponding period of 1929, 
when Bolivian tin production set a new 
high mark, exports totaled 48,900 tons. 
The drop this year, brought about by 
the depressed condition of the tin mar- 
ket, is therefore about 25 per cent. As 
Bolivian tin concentrate or barilla runs 
about 65 per cent tin, the decline in 
terms of fine tin is probably between 
5,500 and 6,000 metric tons. 


is At all Bolivian mines the 
situation continues unfavorable and the 
entire country is suffering the conse- 
quences. The chronic labor difficulties 
that have disturbed operations at Coro- 
coro, the country’s only important 
copper-producing area, have _ recently 
been adjusted by agreement between 
Corocoro United Copper, the most im- 
portant producer, and the workers. The 
agreement was facilitated by the media- 
tion of the government. 


Burmese Tin Companies Unite; 
Lena Hearing Completed 


London, Aug. 30.—Tavoy Tin Dredg- 
ing is to absorb Northern Tavoy Tin, 
Theindaw Tin, and Thingandon Tin, 
dredging companies operating in Burma, 
in which it has held control. The com- 
panies are all part of the Anglo-Oriental 
group, but the directors evidently believe 
that the best way to meet the metal situa- 
tion is to merge and close the uneconomic 
producers. Suspension of operations by 
the dredging companies cannot continue 
indefinitely. The price of tin is believed 
to be at bottom now. On resumption of 
operations, however, output of most of 
the companies will probably be enlarged, 
as they are keeping the men employed by 
improving and expanding the existing 
plants. 


.. . . Arguments by Lena Goldfields 
before the arbitration board that is hear- 
ing evidence in the company’s suit against 
the Soviet government have been finished 
and a decision will be rendered on Sept. 2. 
Some engineers sympathize with the Soviet 
government, which, incidentally, did not 
put in an appearance at the hearings. 
They say that gold has always been stolen. 
The arbitration court made every effort 
to insure a fair hearing. Tetiuhe Mining, 
which. operates a lead-zinc property in 
Siberia, probably the only foreign non- 
ferrous metal concession now producing 
in Russia, showed a loss in 1929 of about 
£16,000, as a result of low metal prices. 
The Soviet government has made a loan 
of 2,000,000 rubles to the company to 
enable completion of its lead smelter. The 
company is apparently satisfied with its 
treatment at Soviet hands, though it has 





not yet tried to get profits out of the 
country. 


. . . . The diamond position is still a 
matter of discussion. Dissension is re- 
ported between Central Mining & In- 
vestment and Sir Ernest Oppenheimer, of 
Anglo-American Corporation. Sir Basil 


‘Blackett has been elected to the board of 


directors of De Beers Consolidated, in 
which Anglo-American has a large interest, 


g . Particulars concerning the new 
copper refinery to be built in England are 
not yet available. The plant is expected to 
be large, most estimates placing annual 
capacity at about 200,000 tons of copper, 
and, it is expected here, may in time re- 
sult in American purchase of English 
refined copper. 


. . ... Amalgamated Metal Corporation, 
British Metal holding company, is ex- 
changing shares with Metallgesellschaft 
and Société Général des Minerais. British 
Metal executed the deal and is also form- 
ing a Swiss holding company because 
British Metal itself now handles more 
than the requirements of the British Em- 
pire and desires an outlet for exports. 


Commission Hearings Give Hope 


of Aid for Low-Grade Mines 


Johannesburg, Aug. 28.—As a result 
of the deliberations of the Low-Grade 
Mines Commission, now being held, it is 
anticipated that the government of the 
Union of South Africa will give early 
consideration in Parliament to questions 
that affect the future of the entire indus- 
try on the Witwatersrand. Such matters 
as native labor supplies, working costs, and 
terms under which lease areas are acquired 
are all vital factors in the production of 
gold from ore that averages 5 dwt. or less 
per ton, of which a vast tonnage is in 
sight on the Rand. 


. . . . Negotiations are now being con- 
cluded for a mutually satisfactory work- 
ing agreement between the Manganese 
Corporation, the principal company operat- 
ing in the Postmasburg district, Cape 
Province, and the other operators. Ac- 
cording to this agreement, the smaller 
companies will be able to produce a mini- 
mum of 5,000 tons of ore averaging 50 
per cent manganese a month, which will 
be delivered to the Manganese Corporation 
under contract. That company, in turn, 
has made an agreement to ship not less 
than 200,000 tons of ore the first year that 
the railroad, connecting the mines with 
Koopmansfontein, is open and 350,000 
tons annually for an additional period of 
nine years. € 


. . . . The latest information available 
from New Modderfontein Gold, third 
largest of the Rand producers, indicates a 
sound position generally at the property, 
although the grade of ore handled has 
been declining fairly steadily. Revenue 
per ton is now about 40s, as com- 
pared with 47s. per ton in 1928. How- 
ever, the tonnage milled monthly is about 
160,000 now, as compared with 143,000, 
the monthly average during the last fis- 
cal year. Costs have also dropped to 
16s. 7d. per ton, compared with 19s. 5d. 
two yeras ago. Highly satisfactory de- 
velopment is reported, particularly im 
opening up the south reef and upper 
leaders. The life of the mine has been 
generally estimated at about nineteen years 
from Jan. 1, 1930. 
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MARKET AND FINANCIAL NEWS 


Joplin Blende Sales Agency 
May Be Abandoned Soon 


Probable abandonment of the R. C. 
Allen Zinc Ore Sales Agency, which 
was formed in Joplin, in the Tri-State 
district, in January, 192%, is indicated 
in letters sent out, including blank forms 
asking for cancellation of contracts, by 
R. C. Allen. Mr. Allen in his letter 
to contracting companies stated that he 
wished to terminate his agency in Jop- 
lin, but in addition the letter stated that 
he would return contracts when “all” 
companies had requested the cancellation 
of contractural relations. The last- 
quoted clause of the letter has created 
considerable discussion as to whether 
a sincere effort is to be made to dis- 
continue the agency. Some operators, 
decidedly averse to the continuation of 
the agency, interpret the “all” part of 
the letter as a loophole whereby the 
friends of the agency can keep the or- 
ganization in operation until the con- 
tracts expire, on Feb. 1, 1931. 


Growing discontent with the agency 
has been evident for some time. At a 
meeting held several months ago Mr. 
Allen is reported as stating that the lack 
of results of the agency was due to the 
fact that a sufficient number of opera- 
tors had not joined the organization to 
make it effective. At the time he is 
reported to have said that unless a more 
complete co-operation could be obtained 
he would return contracts. A drive for 
more members was made and a number 
of the non-members did sign up. 


Frank Childress, manager of the Skel- 
ton Lead & Zinc Company and president 
of the Mid-Continent Lead & Zinc Come 
pany, signed a contract which was 
placed in escrow until such time as the 
agency succeeded in obtaining mem- 
bers which would give the agency 80 per 
cent of the production of the field. In 
the interim he allowed the agency to 
dispose of his concentrates and paid the 
usual 30c. a ton. Meanwhile, other 
members of the agency became discon- 
tented with the results obtained, and 
were beginning to place some of their 
production themselves, although paying 
the usual 30c. a ton to the agency. 
This discontent, with the continued ab- 
sence of actual results, caused Mr. 
Childress to withdraw his production 
from the agency, after the agency had 
failed to obtain members it had hoped 
to obtain. Friends of the agency are 
endeavoring to attribute the failure of 
the agency to prosper to the withdrawal 
of Mr. Childress, but there was evident 


discontent of some members before this 


withdrawal. 


The agency is reported to have col- 
lected $108,000 from members during 
1929. Besides this cost, members were 
also unable to dispose of all their ton- 
nage, with the result that when the zinc 
price broke, non-members’ bins were 
swept clean of concentrates while mem- 
bers were holding close to 50,000 tons, 
whose value shrunk almost $10 a ton 
before smelters would touch it. 

Most producers are said to have asked 
for a cancellation of contracts, but just 
when these requests will be granted is 
uncertain. 
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St. Joe Profit in First Half 


Net income after all charges and addi- 
tions of the St. Joseph Lead Company 
in the first half of 1930 was $2,025,826, 
compared with $4,331,216 in the first 
half of 1929, or less than half. The 
company has lead and zinc mines in 
Missouri, New York, Montana, and 
Argentina. Detailed figures follow: 
Operating profit............... $3,264,782 
Other income 1,131,584 
$4,396,366 
2,345,859 

24,681 
$2,025,826 
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Difficulties of the Diamond 
Producers of South Africa 


For several years, according to a 
correspondent of The Economist, of 
London, the big diamond producers of 
South Africa have had to contend with 
numerous difficulties. Following the 
discovery of extensive alluvial deposits 
in the Transvaal came the rich finds in 
Namaqualand—where the Union Gov- 
ernment stepped in. In the meantime 
the crash occurred in the United States 
—the principal market for the stones. 
Up to September, 1929, the sales of 
stones from the two sources above 
named totaled £15,000,000. Of this, the 
Diamond Syndicate, in pursuance of its 
policy of maintaining prices as far as 
possible, provided £10,660,000. Nat- 
urally the output and sales of the De 
Beers, Premier, and New Jagersfontein 
companies had to be restricted. As a 
result, the De Beers made no distribu- 
tion for the past half year, and the rate 
for the December period was 5s., against 
15s. for the whole of 1928-29; the 
Jagers’ last dividend was 10 per cent in 
October, 1929, and the Premier has made 
no payment on its ordinary shares since 
April, 1927. 

Some few months ago the Diamond 
Corporation was formed, with a capital 
of £2,500,000, for the purpose of holding 
stocks of stones until an improvement in 
the position should take place. Friction 
has now arisen between the Diamond 
Syndicate and the Union Government 
regarding the “quota” of Namaqualand 
stones to be included in the sales for the 
current year. It is stated that the Dia- 
mond Syndicate is unwilling to accept an 
increased quantity of stones from this 
source, and may even go so far as to 
relinquish control of the market. Such 
an event would, of course, result in large 
quantities of diamonds’ being offered at 
a time when conditions are generally 
unfavorable, and a sharp fall in price 
could scarcely be avoided. 


AMERICAN Zinc, Leap & SMELTING, 
operating mines and smelters in the 
Mid-West, reports profit of $124,540 in 
the second quarter of 1930, after de- 
preciation and depletion. Correspond- 
ing profits in the first quarter were 
$128,639. Data on this basis are not 
available for 1929, but profits before 
depreciation or depletion for the first 
six months of 1930 were $428,565, 
compared with $616,364 in the first six 
months of 1929. 
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Changes in Marketing Blende 
in Tri-State District 


The year has witnessed some changes 
in the market for blende concentrates in 
Joplin that should be noted by those who 
are interested in this phase of the zinc 
industry. Until about a year ago settle- 
ment was made upon three grades of 
blende: Premium, for which the highest 
price was obtained on account of its low 
lead content, less than 0.2 per cent; 
Prime Western, a jig concentrate well 
suited to retort smelting; and so-called 
Fines and Slimes, of a character indi- 
cated by the name, and obtained either 
from table concentration, or, to a grow- 
ing extent, from flotation. Smelters did 
not care for too much of the flotation 
product, however, for they did not know 
how to handle it so well as they do now, 
and objected to the greater proportion 
of this excessively fine material that was 
mixed with the table concentrate. In 
March, 1929, therefore, the Joplin report 
began to cover four grades, table and 
flotation concentrates being sold sepa- 


tately, the flotation product taking a. 


discount of about $1 per ton. 

Last spring the four quotations shrunk 
to two. The Premium grade disap- 
peared, and all coarse or jig concen- 
trates, regardless of lead content, are 
now grouped together. Not since March, 
1930, with the exception of one week, 
has a settlement been made representing 
a Premium grade. Also, flotation has 
become so common in the district, and 
smelter facilities for treating such fine 
material in retort plants have been so 
improved, that the former practice of 
selling them separately is no longer 
followed. 

Reports from Joplin indicate another 
phase of marketing practice there that 
may be altered. A co-operative selling 
agency was organized in January, 1929, 
and began functioning the first week in 
February of last year, selling about one- 
third of the production of the district 
to the smelters. Producers were 
charged a commission of 30c. per ton, 
and were given the option of selling in- 
dependently of the agency should they 
‘wish to do so, though on such sales the 
same commission was charged. It was 
thought that increased market stability 
would thereby be secured and that other 
advantages of co-operative marketing 
would result. Subsequently, efforts were 
‘made to increase the proportion of blende 
sold through the agency, and an average 
of about 5,000 tons a week was thus 
marketed. Recently, the idea has ap- 
parently not been so successful, curtailed 
production and low prices being a cause 
for ‘discontent in more ways than one. 

Apparently the increase in price to 
$33.50 in the week of July 26 was an 
attempt to prove that the agency was 
still an effective factor in the market, 
‘but the refusal of buyers to pay that 
price for any considerable tonnage is 
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said to have led one producing company, 
not under contract but selling through 
the agency, to sell its product inde- 
pendently. The agency, somewhat dis- 
couraged no doubt by the decreasing co- 
operation that it was receiving, has 
circularized contract holders to find out 
whether they wish to continue their 
contracts or to withdraw, and if new 
contracts, covering practically the entire 
production, cannot be obtained, there 
seems a good possibility that the agency 
may be dissolved. Thus we have evi- 
dence that co-operative marketing, when 
applied to ore, may not work as well 
as when applied for instance to Cali- 
fornia fruit, in which field it seems 
to have been singularly successful. 

Lack of co-operation is also evidenced 
in another direction—in the release of 
information regarding the purchase of 
concentrates. Effort has been made at 
various times to collect reasonably ac- 
curate information as to the tonnage of 
concentrates bought from week to week, 
but when these data on purchases are 
compared with those on shipments the 
discrepancy is wide and a large tonnage 
is shipped without being purchased, ap- 
parently. Purchases in July were re- 
ported at 11,860 tons and shipments 
werg 24,946 tons. One agency last year 
shipped 80 per cent more concentrate 
than was purchased and two others 
shipped 40 per cent more than was re- 
ported bought. Such reports in the 
future, therefore, should be considered 
not more than ,an indication of what 
business has been going on, though it 
may be suggested that buyers consider 
seriously whether or not accurate re- 
ports of marketing conditions would not, 
in the long run, be to the advantage of 
the industry and to themselves. 

When conditions are bad in an it- 
dustry, when prices are too low for much 
if any profit, and when shutdowns are 
common, established customs do not con- 
tinue to function so smoothly as usual, 
and 4c. to 5c. zinc seems to have had a 
bad effect, in several ways, around 
Joplin. One need not be too much of 
an optimist, however, to suggest that an 
improvement is likely and to counsel 
every one concerned in the meantime to 
play the game as well as possible. 


Production and Exports of 
Chilean Nitrate Down 


Production and exports of Chilean 
nitrate in the fiscal year ended June 30, 
1930, showed substantial losses com- 
pared with the record for the previous 
fiscal year, according to estimates re- 
ceived by the Anglo-South American 
Bank, Ltd. Figures given below are in 
metric quintals of 220 lb. and are for 
the fiscal year ended June 30: 


Production Exports 


TDSO wccccccccsccees 29,966,943 21,985,775 
1929... ce rccccccccces 32,803,344 29,609,306 
1928) ...cccccccccces 25,478,573 28,723,706 





Noranda Secures Interest 
in Rolling Mill 


Continued evidence of the vertical 
integration of the North American 
copper industry comes from Canada, 
where Noranda Mines has acquired a 
substantial share interest in Canada 
Wire & Cable. James Y. Murdoch, 
of Toronto, and Noah A. Timmins, 
of Montreal, president and a director, 
respectively, of Noranda, have been 
elected to the board of Canada Wire & 
Cable. The later company will soon 
commence the construction of a rod 
mill and wire-drawing plant adjacent 
to the copper refinery now being 
erected in Montreal by Canadian Cop- 
per Refiners, the Noranda refinery 
subsidiary. In April, 1929, Canada 
Wire & Cable acquired all the out- 
standing capital stock of Standard 
Underground Cable, of Hamilton, Ont, 


Raw Mica Market Unsatisfactory 


SPECIAL CORRESPONDENCE 


Spruce Pine, N. C.—Market condi- 
tions for raw mica are in a chaotic 
condition. Broadly speaking, the sale 
of mica falls into two classifications: 
mica suitable for processing, and all 
other mica. Most of the latter is ground, 
either by the wet or dry process. 

The reclamation of mica from kaolin 
operations, as described in an article in 
the April 20, 1929, issue of Engineering 
and Mining Journal, has completely 
upset the market for ground mica. 
White North Carolina mica that was 
selling last year for $120 a ton, 70 mesh, 
is now going at $60 to $80, with prac- 
tically no sales. Biotite, or black mica, 
is selling as low as $15 a ton, unground, 
with little or no sale of the finer sizes. 
Until there is a resumption of small- 
dwelling construction, and an increase 
in the output of the rubber manufactur- 
ing plants of the country, there is little 
prospect of improvement. 

The present prices per pound of vari- 
ous commercial sizes of sheet mica are 
about as follows: Punch, 4@6c.; 14x2 
in., 25@35c.; 2x2, 45@60c.; 2x3, 85@ 
$1; 3x3, $1.40@$1.60; 3x4, $1.80@$2; 
3x5, $2@$2.25; 4x6, $2.75@$3; 6x8, 
$3.50@$3.75; 8x10, $5@$7.50. These 
prices apply both to No. 1 and No. 2 
mica. Black-stained mica takes a dis- 
count of 10 to 25 per cent from this 
schedule. 

For sheet mica, the foregoing prices 
are close to the 1929 level, which is 
somewhat remarkable in view of the 
drop in price of almost all other raw 
materials. The higher tariff may be 
responsible, although to draw that con- 
clusion at this time would be a prema- 
ture assumption. A fair market exists 
for both sheet and manufactured mica. 
On account of the very low prices for 
scrap, however, only mines running high 
in sheet mica can afford to operate. 
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Arsenic Production in U. S. 
Holds at Good Level 


Production of crude arsenic in the 
United States during July totaled 
1,428 tons, against 2,168 tons in June, 
and 1,444 tons in July, 1929, according 
to the American Bureau of Metal 
Statistics. Deliveries of crude to re- 
finers in July amounted to 1,245 tons, 
against 1,446 tons in June, and 1,071 
tons in July last year. Deliveries of 
crude arsenic to consumers during July 
were 342 tons, against 1,003 tons in the 
preceding month, and 536 tons in July, 
1929. Stock of crude at the end of July 
was 3,495 tons, against 1,998 tons a 
year ago. 

Refined arsenic produced during July 
totaled 1,032 tons, against 1,081 tons in 
June, and 812 tons in July, 1929. Stock 
of refined at the end of July was 1,897 
tons, against 3,305 tons a year ago. 

Imports of arsenic during July 
amounted to 1,172 tons as follows: 
from Canada, 141 tons; Mexico, 997 
tons; Belgium, 17 tons; Japan, 17 tons. 
Total imports for first seven months 
of the current year were 7,477 tons 
against 7,989 tons for the similar period 
last year. 


U. S. Fluorspar Production 
Increased in 1929 


“Fluorspar and Cryolite in 1929,” 


‘recently issued by the U. S. Bureau of 


Mines, compiled and edited by Hubert 
W. Davis, is an excellent compilation of 


economic data on domestic production 


and trade for the year. Total shipments 
from domestic mines were 146,439 tons, 
valued at $2,791,126, an increase of 4 
per cent in quantity and 5 per cent in 
value compared with 1928. In 1929 the 


vaverage price realized on fluorspar 


shipped to steel plants from the Illinois- 
Kentucky district was $17.36 a ton, f.o.b. 
point of production, and from Colorado 
and New Mexico producers, further 
from the points of consumption, $12.69 
per ton. Illinois produced 67,009 tons; 
Kentucky, 70,827 ; Colorado, 4,808; New 
Mexico, 2,438; and Nevada, 1,357 tons. 


‘The domestic production was the great- 
-est ever reached except in the War 


years, 1916-17-18, and in 1920. 

The steel industry used 81.2 per cent 
hydro - 
fluoric acid and derivatives, 8.8 per cent; 


- glass, 3.9; enamel and vitrolite, 2.6; 


foundry, 2.4; miscellaneous, 0.7; and 


- exports, 0.3. 


Imports amounted to 37 per cent of 


- domestic shipments, and went largely to 
- eastern consumers. The imported fluor- 


spar cost at point of shipment an 
average of $8.85 a ton, and sold for 
about $18 a ton at Atlantic ports, duty 
paid, the duty being $7.50 per ton on 
fluorspar containing not more than 93 
per cent calcium fluoride and $5 per 


- ton on acid grade fluorspar, containing 


over 93 per cent calcium fluoride. Most 
of the imported material came from 
France and Germany. 

Names of domestic producers in 1929 
follow, the addresses being in the state 
named unless otherwise noted: 


Mines in Kentucky 


Crook Corporation, S. L., Princeton 
Eagle Fluor Spar Company, Salem 
Franklin Fluorspar Company, Paducah 
Fredonia Fluorspar Company, Princeton 
Gugenheim Mining Company, Marion 
Haynes, W. V., Marion 


Hillside Fluor "Spar Mines, 38 S. Dearborn 
St., Chicago 


Holly Fluorspar Company, Marion 
Independent Fluorspar Company, Marion. 
Kentucky Fluor Spar Company, Marion 
Klondike Fluorspar Corporation, Mullikin 


late Fluorspar Company, Duluth, 
nn. 


Lynch, R. A., Marion 
McMaster & Hunter, Mexico 
Roberts & Frazer, Marion 
Rosiclare Lead & speemser Mining Com- 
pany, Cleveland, Ohi 
a => yd Norton & Cainabiaty, Cleveland, 
hio 


Pope Mining Company, Louisville 
Zinc & Spar Company, Salem 


Illinois 


Austin Fluorite Company, Cave in Rock 
Basic Mineral Company, Pittsburgh, Pa. 
Benzon Fluorspar Company, Cave in Rock 
Clement, R. B., Marion, Ky. 

Franklin Fluorspar Company, Paducah, Ky. 
Hillside Fluorspar Mines, Chicago. 

Knight, Knight & Clark, Rosiclare 

Lay, Arthur J., Rosiclare 


Victory Fluorspar Mining Company, Eliza- 
bethtown 


Colorado 


Colorado Fuel & Iron Company, Denver 
Deafon, J. C., Salida 

Dopp, Fred C., Jamestown 

Evans, John, Jamestown 

Lehman Fluorspar Company, Jamestown 
Terry, E. R. Jamestown 


New Mexico 


Brazeal, J. E., Rincon 

Hayner & Manasse, Las Cruces 
Ryan & Armstrong, Silver City 
Velie Metals Company, Hot Springs 


Nevada 


Crowell, J. Irving, Jr., Beatty 
Fluorite Producers, Stockton, Calit. 


a 
Financial Notes 


AMERICAN METAL has cut its divi- 
dend rate on common stock from $3 
to $1.50 annually, starting with the 
dividend payable in September. For 
the second quarter of 1930, net profit 
was $499,227, compared with $891,854 
in the corresponding period of 1929. 


BANNER DEVELOPMENT, operating the 
Palisades silver-gold property | near 
Calistoga, Calif., has earnings reported 
to be $69,171 for the first six months of 
1930. New machinery has been in- 
stalled, and the mill is treating 75 to 
100 tons daily. 


EacLe-PicHer LEap, _ operating 
throughout the United States, reports a 
net loss of $836,413 after depreciation, 
depletion, and taxes in the first six 
months of 1930. In the corresponding 
period of 1929, net profit was $994,993. 
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Broken Hitt Sout, operating in 
New South Wales, Australia, has cut its 
quarterly dividend rate from ls. 6d. to 
ls. per share because of low prices of 
lead and silver. Production is being 
maintained at 1,000 tons of ore daily. 


Butte & SuPERIOR MINING, operat- 
ing a copper-zinc property in Montana, 
reports a net loss of $76,869 in the sec- 
ond quarter of 1930; compared with a 
loss of $87,111 in the first quarter. The 
company has entirely suspended mining 
operations and intends suspending de- 
velopment work within a short time. 


CALLAHAN Z1Nc-LEAD, operating the 
Galena mine in the Coeur d’Alene dis- 
trict of Idaho, reports a loss of $18,360 
in the second quarter of 1930. Because 
of low metal prices, shipments of con- 
centrate have been suspended, but de- 
velopment work is being continued. 


Government Helium Plant 
Has Successful Year 


The new helium plant of the United 
States government, near Amarillo, Tex., 
designed and built by the U. S. Bureau 
of Mines, completed its first fiscal year 
of operation on June 30, producing 
9,801,000 cu.ft. of the gas. Its capacity 
is 24,000,000 cu.ft. Natural gas from 
government wells is cooled to 300 
deg. F. below zero, which liquefies 
everything but the helium, which can 
thus be separated. Within a minute 
the liquefied gas is brought back to 
atmospheric temperature and it is then 
sold for fuel. The helium is 98 per 
cent pure. Gross operating costs were 
$14.30 per thousand feet of pure helium 
produced. Net costs, with credit for 
the fuel gas sold, were $11.18 per M. 

Operation of airships with non- 
flammable helium costs less than with 
flammable hydrogen. The first cost of 
hydrogen may be lower, but when 
diffusion of air into the gas envelope 
reduces the purity of hydrogen to about 
85 per cent, the envelope must be 
deflated because of decreased buoyancy, 
fire risk, and danger of explosion. As 
no safe and economical process for 
purifying this hydrogen has been found, 
it is allowed to escape and the ship 
must be reinflated. This operation is 
necessary eight to ten times a year. 
When air diffuses into a helium-filled 
ship, the only serious effect is to de- 
crease the lifting power. In this case, 
however, the helium can be purified at a 
cost of from 50c. to $1.50 per thousand 
cubic feet. The new helium required 
over the course of a year’s operation 
is only about 14 to 2 times the volume 
of the ships, compared with 8 to 10 
times the volume with hydrogen. Thus 
helium has considerable advantage over 
hydrogen in cost over a year’s op- 
eration, in addition to its inestimable 
advantage of safety from fire and 
explosion, 
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Average Metal Prices 
for August, 1930 


COPPER: : 
Electrolytic, refinery ........ 10,693 
London Standard Spot ...... 47.525 
London Electrolytic Spot .... 50.725 

LEAD: 

OE ON sk oS Rich cass he 5.488 
TN Ss aah he oy 5.340 
ee ee aE eer ee 18.294 
London Forward ........... 18.178 

SILVER: 

a OR 5k 2 es hs oe ee ee 35.192 
Ce, ita te ia Angee er eB as 16.283 
Sterling Exchange ......... 486.839 

ZINC: 

i NS Sinden sik teas som 4.360 
Content Set oc siete 15.953 
London Forward ........... 16.469 

TIN: 

NN eo i ee ke shy aie 30.044 
London Standard Spot ...... 134.988 

CDUMEGIEIIE on 5s 5 be cee delee 116000 

PIONS go kv aS on vin 8 0% ss 7.839 

PLATINUM: 

MS yc iuidseetobver bess 41.462 


AtumMiInuM 99 Per Cent Plus.. 23.300 
g 


Consolidated M. & S. Earnings 
Show Big Drop From 1929 


Consolidated Mining & Smelting, op- 
erating in Canada, has issued a state- 
ment that its gross profit for the six 
months ended June 30, 1930, was 
$3,598,089, of which $470,376 was spent 
in exploration or development of new 
prcperties. Depreciation for the period 
is estimated at $1,226,204, depletion at 
$357,638, and taxes at $182,474, leaving 
an estimated net profit of $1,361,397. 
This compares with a gross profit of 
$7,433,331. for the like period of 1929, 
from which was deducted $336,243 spent 
in exploration or development of new 
properties, $974,564 for depreciation, 
$325,673 for depletion, $736,961 for 
taxes, and $500,000 for contingent re- 
serve, leaving a net profit of $4,559,943. 

The falling off in profit is due chiefly 
to decrease in metal prices, but to a less 
extent to the accumulation of a large 
tonnage of unsold zinc, which is carried 
at cost, which is appreciably below cur- 
rent market price, and to 17,000 tons of 
lead which is carried at cost but has 
been sold at the average market price 
which is not fixed until one month after 
delivery. 


Catumet & Hecta CONSOLIDATED, 
operating a copper property in Michi- 
gan, reports profit of $156,085 in the 
second quarter of 1930, after taxes and 
depreciation. This compares’ with 
$1,004,252 in the preceding quarter and 
$1,841,766 in the corresponding quarter 
of 1929. Before deduction of deprecia- 
tion charges, the profit in the second 
quarter was $416,640. Gross income 
was $2,282,696. 
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C. & A. Passes Dividend— 
Kennecott Lowers Rate 


Effect of the depressed copper market 
on earnings of copper companies has 
been reflected in action taken by three 
important American producers on their 
third-quarter dividends. Calumet & 
Arizona, operating mines at Ajo and 
Bisbee and a smelter at Douglas, has 
passed its dividend altogether. The 
stock had paid one quarterly dividend 
of 50c. and one of $1.50 after having 
been on a $10 annual rate for a year. 
In the second quarter of 1930, the com- 
pany earned $844,781 on 842,857 shares 
of stock outstanding. 

Kennecott Copper, which in addition 
to its mines in Alaska owns Braden 
Copper, in Chile, controls more than 98 
per cent of the stock of Utah Copper, 
and has a very large interest in Nevada 
Consolidated, has cut its dividend rate 
to 50c. quarterly, or $2 a year, compared 
with the 75c. quarterly dividend last 
paid and the rate of $5 a year obtain- 
ing when copper was selling at 18c. 

Nevada Consolidated, operating prop- 
erties in Arizona, New Mexico, and 
Nevada, will pay a quarterly dividend 
of 25c., or at the rate of $1 annually, 
compared with a dividend of 37.5c. in 
the previous quarter, and of 75c. in the 
halcyon days of 18c. copper. 


© 
Hecla Earnings Down 


Because of the drop in the prices of 
lead and silver, earnings of Hecla Min- 
ing in the second quarter of 1930, after 
depreciation and taxes, were $225,106, 
compared with $295,824 in the preced- 
ing quarter. Production held up well, 
despite a slight drop in grade. The 
tonnage of ore mined increased from 
73,636 tons to 78,632 tons, but the 
amount of lead produced was about the 
same, 14,104,993. Ib., compared with 
14,121,706 Ib. The company also pro- 
duced 393,084 oz. of silver and 400,158 
lb. of zinc from its mine in the Coeur 
d’Alene district. 





Lake Shore Mines Pays Bonus 


The directors of Lake Shore Mines, 
Kirkland Lake, Ont., have declared a 
quarterly dividend of 30c. a share plus 
a bonus of 30c. a share, payable Sept. 16 
to shareholders of record Sept. 2. The 
fiscal year of the company ended June 
30, so that this is the first dividend to 
be declared for the present fiscal year. 
There is no intimation that the bonus 
will be continued, but it is generally 
taken to mean that at least one more 
bonus will be paid during the current 
year, in addition to the regular quar- 
terly dividends. Production during the 
past year was approximately $6,500,000 
and during the current year should be 
considerably in excess of that. 


= 
Orders Increase at Clifton 


In a recent statement, Frank Ayer, 
manager of the Morenci branch of 
Phelps Dodge, said that orders for cop- 
per at the smelter at Clifton, Ariz., for 
August exceeded those for July by 500,- 
000 Ib. This increase is to be credited 
to the development of new copper-smelt- 
ing methods at the local reduction works, 
which have improved the quality of the 
copper produced. Mr. Ayer stated that 
a carload of new copper “cakes” which 
were shipped by the smelter to the Rome 
Brass Company had been rolled as well 
as electrolytically produced copper. He 
also said that the market for copper 
ingots shows prospect for a greater 
demand. 

» 


CRESSON CONSOLIDATED GOLD, which 
operates a property in the Cripple Creek 
district, has cut the quarterly dividend 
rate from 2c. a share to lc. a share. 
The dividend for the last quarter was 
declared payable Oct. 10 to stockholders 
of record Sept. 30 and will amount to 
$12,200. Dividends have been paid by 
the company now in the sum of 
$12,320,270. Three years ago the divi- 
dend was reduced from 10c. to 2c. 










"TH semi-monthly magazine 
you are now reading carries 
only a condensed review of im- 
portant market news and price 
movements. For buyers and sell- 
ers of ores, metals, minerals, and 
scrap who require reliable infor- 
mation as soon as it is avail- 
able, we now provide Metal 
and Mineral Markets, which 
goes to press at the close 
of the metal-market 
week each Wednesday. 
It is printed at high 
speed and is in the 
mails that evening. 
In compact form, 
















Complete Market News and Prices 
















ready for insertion in a ring 
binder, it is ideal for desk and 
reference use. It carries the 
standard E.&M.J. quotations used 
in contracts the world over, rec- 
ognized as authoritative and de- 
pendable. Metal and Mineral 
Markets is priced to subscrib- 
ers in the United States and 
its possessions at $2 per an- 
num; to countries in the 
Americas but outside the 
United States, $5; else- 
where, $10 yearly: 52 
issues. Address M.& 
M.M., 36th St. and 
10th Ave., N.Y.City. 
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Quiet Trading Period Brings Out Few 
Price Changes in Major Metals 


New York, Sept. 4, 1930.—The volume of business in non-ferrous metals 
during the last two weeks was extremely light, being even smaller than that 


reported for the preceding fortnight. 
on prices. 


The quiet prevailing had little influence 
Both buyers and sellers were inclined to hold aloof until after the 


termination of the vacation period, so that a better perspective might be obtained 
of the general business situation. A seasonal increase in activity is confidently 
expected, and anything approaching a normal gain is calculated to favor pro- 


ducers. 


Copper fabricators are said to be in a better position than for some 


time, as regards supplies of metal purchased or on hand, some of them having 
sufficient copper to carry them through the fall period. The fact that some 
buyers have sounded out producers for part of their early 1931 requirements 
at prices now obtaining indicates that the market is working around to a point 


where a change for the better is likely to occur at any time. 


Shipments of lead 


to consumers have increased recently and prices ruled steady throughout the 


period. 
situation was virtually unchanged. 


Copper Holds at 10} to 11c. 


In the absence of any big business 
in copper the market was a more or less 
nominal affair as regards prices. The 
important sellers continued to sell a 
little copper to their regular customers 
on the basis of llc., delivered Con- 
necticut. Sales were made by custom 
smelters throughout the period at 10$c. 
General business indicators are being 
watched more carefully than ever by 
both producers and fabricators, as the 
feeling that the market is moving into 
a sensitive position, regardless of the 
statistics, is gaining ground. Some im- 
portant buyers are not at all averse 
to taking on copper for first quarter of 
1931 delivery at around present levels. 
Producers, naturally, refused to con- 
sider any business extending beyond 
December. 

Some good buying of copper for ex- 
port is expected to set in soon. Foreign 
consumers are not well covered, ac- 
cording to sellers, as most of them have 
been holding off for a lower price on 
the strength of reports of sales here 
below the llc. basis. Sales for export 
during August were larger than in the 
preceding month by more than 7,000 
tons, the total for the period being 
23,000 long tons. Copper Exporters con- 
tinued to quote 11.30c., cif. usual 
European ports. 


Lead Steady 


Shipments of lead are going ahead 
at a good rate, which tends to offset the 
quiet prevailing on the buying end. 
Prices ruled steady, closing unchanged 
at 5.50c., New York, the contract price 
named by the American Smelting & 
Refining Company, and at 5.35c., St. 
Louis. The London market was steady 
on good business, the price holding 
above £18. 

The moderate sales reported in the 
domestic market resulted chiefly from 
purchases by cable, paint, and battery 
interests, with the cable business show- 
ing a tendency to improve. Battery 
makers again took on lead in a limited 


Zinc was a Shade firmer on steady prices for concentrate. 


The tin 


way, owing to the depression in the 
automobile industry. 

Galena, basis 80 per cent, held at $65 
in the Tri-State district. Shipments of 
galena from that district in the eight 
months ended Aug. 31 amounted to 
33,210 tons, against 69,374 tons in the 
same period last year. 


Zinc Buying Slow 


Prices fluctuated within narrow 
limits, and in a general way the market 
held about steady in the last two weeks. 
Demand was quiet and mostly for near- 
by metal. A little zinc sold as low as 
4.25c. toward the end of August, reflect- 
ing unsettlement in concentrate. The 
first two trading days in September 
found leading sellers asking 4.30c. Scat- 
tered lots brought from 4.324c. to 4.35c. 
Subcommittees are still at work on the 
international zine cartel, and it seems 
likely that in the course of time real 
constructive steps will be achieved. A 
meeting is to be held this month to 
consider the problems of Australian and 
Mexican producers. 

Blende concentrate in Joplin settled 
at $31 per ton for the 60 per cent basis, 
Premium and Prime Western grade. At 
Platteville, Wis., 60 per cent blende is 
quoted at $33.75. 


Silver Declines 


The price of silver was influenced by 
sales of the metal by the Indian govern- 
ment, and the final quotation of 354c. 
was jc. below that named two weeks 
previous. 


Tin Supplies Increase 


Tin prices were barely steady on the 
unfavorable August statistics, yet no 
real selling pressure developed and the 
net change for the period was rather 
insignificant. The market held close to 
30c. for prompt Straits tin throughout 
the period. The world’s visible supply 
of tin on the last day of August stood 
at 43,805 long tons, an increase of 
1,855 tons over the July figure. A year 
ago the visible supply was estimated 
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at 26,400 long tons. United States 
deliveries for August again were disap- 
pointing, totaling 5,695 tons, against 
6,130 tons in July, and 7,185 tons in 
August of last year. 


Other Metals 


Quotations cover wholesale lots, f.o.b. 
New York, unless otherwise specified. Lon- 
don prices are according to latest mail 
advices, 

ALuMINUM—Per Ib., delivered, un- 
changed, at 23.30c. for 99 and 98 per 
cent grades. 

Antimony—Per Ib., duty paid, 
Chinese, spot, held at 73c. up to the 
opening of business on Sept. 2. Late on 
that day sales were reported at 7% and 
the market settled at 73@8c. Cookson’s 
“C” grade, spot, 12$c. “C.M.C.” grade, 
99.9 per cent, spot, 10$c. 

BismMutH—Per Ib., $1. 

CapmMtum—Per Ib., 70c. 

Irip1umM — Per oz., $200@$230 for 
98@99 per cent sponge and powder. 
London, £45. 

Nicxet—Per Ib., ingot and electro- 
lytic (99.9 per cent), 35c. for single 
lots of spot metal. Contracts less. 
Shot, 36c. 

PLatinuM—Per o2z., official price of 
leading interest, $38. Cash transactions 
between dealers and refiners at several 
dollars less. Market on all the platinum 
group metals continues easy. London 
reports a reduction to £7 10s. per oz., 
with outside lots available at concessions. 

Quicksitver—Per 76-lb. flask, $116 
delivered. Demand quiet ; price nominal. 

Ruopium—Per oz., $45@$50. 

RuTHENIUM—Per 02z., $36@$40. 

Chromium, Cobalt, Magnesium, Man- 
ganese, Molybdenum, Osmium, Palla- 
dium, Radium, Selenium, Silicon, Tan- 
talum, Tellurium, Thallium, and Tung- 
sten are unchanged from prices given 
in the Aug. 23 issue. 


Metallic Ores 


Prices in tons of 2,000 Ib., or in “units” 
of 20 lb., unless otherwise stated. 

CuromMe Ore—Per long ton, f.o.b. 
Eastern shipping points, Indian ores, 
46 to 48 per cent Cr,O,, $19.50. Other 
prices in Aug. 23 issue. 

Iron Ore—Per unit, foreign ores 
alongside docks Atlantic ports, cargo 
lots, North African and Swedish, low 
phosphorus, 10c.; Spanish and North 
African basic, 50 to 60 per cent, 9@94c. 
Other prices in Aug. 23 issue. 

MANGANESE OreE—Per long ton unit 
of Mn, c.i.f. North Atlantic ports, cargo 
lots, exclusive of duty of lc. per Ib. of 
Mn contained, Indian, 48 to 50 per cent, 
27@28c.; South African, 52 to 54 per 
cent, 27@28c. Nominal. 

Chemical grades, per ton, in carload 
lots, powdered, coarse, or fine, $60, f.o.b. 
mines, or Atlantic ports. 

TunGsteN Ore—Per unit of WO,, 
New York: Chinese wolframite, duty 
paid, $12.25@$12.50. Bolivian scheelite, 
$13; domestic scheelite, $13@$14; both 


nominal. 
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Daily Prices of Metals 


Electrolytic 


Aug. Copper Straits Tin Lead Zine 

Sept Refinery New York New York St. Louis Be St. Louis 
21 110.525@10.775 30.00 5.50 9535 4.275@4. 30 
22 |10.525@10.775 30.00 5.50 5.35 4.275@4.30 
23. |10.525@10.775 30.00 5.50 5.35 4.275@4.30 
25 |10.525@10.775 29.80 5.50 5235 4.275@4.30 
26 |10.525@10.775 29.60 5.50 5.30@5.35 4.25 @4.30 
27. (110.525@10.775 30.00 5.50 3:39 4.25 @4.30 

Av’ge 10.650 29.900 5.500 5.346 4.283 
28 |10.525@10.775 30.375 5.50 5.30@5.35 4.25 @4.30 
29 |10.525@10.775 29.875 5.50 5.30@5.35 4.25 @4.30 
30 |10.525@10.775 29.875 5.50 5.30@5.35 4.25 @4.30 
I Holidaly 
2 |10.525@10.775 29.80 5.50 ie 4.30 @4.35 
3 |10.525@10.775 29.80 5.50 5.35 4.30 @4.35 

Av’ge 10.650 29.945 5.500 5.335 4.295 


Average prices for calendar week ended August 23, 1930, are: Copper 10.650c.; Straits 
a New York lead, 5.500c.; St. Louis lead, 5.350c.; zinc, 4.310c.; and silver, 
.917c. 


Average prices for calendar week ended August 30, 1930, are: Copper, 10. 650c.; Straits 
~ a 921c.; New York lead, 5.500c.; St. Louis lead, 5.333c.; zinc, 4.277c.; and silver, 
35.375c. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the 
basis of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries; tin quotations are for prompt delivery only. 

In the trade, copper prices are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices of refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms or wirebars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zine are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight differential. The 
contract price for High-Grade zinc delivered in the East and Middle West is 1c. above 
the St. Louis price for Prime Western. 


Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 





Silver, Gold, and Sterling Exchange 





Sterling Silver Aug.| Sterling Silver 
Aug. Exchange —————— |_ Gold Sept. Exehange —2————______ Gold 

Checks” |New York; London London “Checks” | New York; London London 
21 4.862 362 162 85s00 d} 28 | 4.862 352 163; | 85s00 d 
22 4.862 36 16342 | 85s00 d} 29 | 4.8624 353 163% | 85s00 d 
23 4.8613 348 16s |........| 30 | 4.86% 353 163 Sahai esc 
25 4.862 352 163% | 85s00 d| 1 | Holiday| Holiday| 16;% | 85s00 d 
26 4.8612 342 163 85s00id| 2) 4.863 353 163 85s003d 
27 4.863 35 163% | 85s00id| 3 | 4.863 354 1635 | 85s004d 





Average of week ended August 27: Silver, 35.375c.; Sterling Exchange, $4. 86792. 
Average of week ended September 3: Silver, 35. 650c.; Sterling Exchange, $4. 86575. 


New York quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of bar 
silver, basis of 925 fine. Sterling quotations represent the demand market in the fore- 
noon. Cables command three-sixteenths cent premium. 











London 
ing Copper Tin ‘ Lead Zine 
Sept Standard Electro 
Spot 3M lytic Spot 3M Spot 3M Spot 3M 
21 47 473, 503 1348 136% 185 182 153 163 
22 467 47 504 1342 1352 183; 183 1548 163 
25 4613 47 504 134 1354 183 183 152 1635 
26 4632 4615 503 1322 1342 184 182 153 1635 
27 4633 4613 504 133% 1342 183 1835 153 162 
28 4633 47 504 1353 1374 182 184 153 162 
29 4735 473; 504 1348 1364 1844 183; 1675 1635 
1 4724 4732 504 1338 1354 183 1835 loz 1635 
2 4735 4735 504 133% 1352 183 183 164 1635 
3 473; 473 504 133 1348 183; 183; 164 163 





Prices for-lead and zinc are the official prices for the morning session of the London 
Metal Exchange ; prices for copper and tin are the official closing buyers’ prices. All are 
in pounds sterling per long ton (2,240 Ib.). 
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Antimony, Beryllium, Molybdenum, 
Tantalum, Tin, Titanium, Vanadium, 
and Zircon ores are unchanged from 
prices given in the Aug. 23 issue. 


Non-Metallic Minerals 


FuLiLer’s EartH — Per ton, f.o.b, 
Colorado, $18, various finenesses to 
minus 90 mesh. 

Mica—Per ton, f.o.b. New Mexico, 
scrap, white, $21; off color, $18. Punch, 
white, for disks, per lIb., 10c.; for 
washers, 8c. 

F.o.b. New Hampshire, roofing mica, 
$23; Christmas snow, $34; 40 mesh 
white, $40; 60 mesh, $48; 100 mesh, 
$60; 200 mesh, $75. Clean dry, mixed 
bench and mine scrap, $13. 

Amblygonite, Asbestos, Barium Car- 
bonate, Barytes, Bauxite, Bentonite, 
Borax, Celestite, China Clay, Emery, 
Feldspar, Fluorspar, Garnet, Gilsonite, 
Graphite, Greensand, Gypsum, Iron 
Oxide, Lepidolite, Limestone, Magne- 
site, Mineral Black, Monazite, Ocher, 
Phosphate, Potash, Pumice Stone, 
Pyrites, Quartz Rock Crystals, Spodu- 
mene, Strontianite, Sulphur, Talc, and 
Tripoli are unchanged from prices given 
in the Aug. 23 issue. 


Rolled Metals 


Coprer—Per Ib., sheets, hot-rolled, 
203c., wire, f.o.b. mill, 123c.; both un- 
changed. 

Rolled Lead, Monel Metal, Muntz 
Metal, Nickel, Nickel Silver, Phosphor 
Bronze, and Zine are unchanged from 
prices in the Aug. 23 issue. 


Metallic Compounds 


Copper SuLPHATE (Blue Vitriol)— 
Per lb., in car lots, for either large or 
small crystals, 44c. 

Soptum Nirrate—Per 100 Ib., crude, 
natural, in bags ex vessel, Atlantic 
ports, $1.99 for shipment to end of 
September. 

Arsenious Oxide, Calcium Molyb- 
date, Cobalt Oxide, Sodium Sulphate, 
and Zinc Oxide are unchanged from 
the quotations in the Aug. 23 issue. 


Iron, Steel, and Coke 


Iron—Per gross ton, Valley furnaces: 
Bessemer, $18.50; basic and No. 2 foun- 
dry, $18. 

StrEL— Per gross ton, Pittsburgh, 
base prices, billets and slabs, $31; plates 
and structural shapes, per 100 Ib., $1.60 
(@$1.65; soft steel bars, $1.65. 

Coxe—Unchanged from prices in 
Aug. 23 issue. 


WALKER MINING, operating a copper 
property in California, reports a net 
income, after depreciation and taxes, of 
$45,994 in the second quarter of 1930. 
Sales of 7,931 tons of ore and concen- 
trate netted $489,243. The company has 
$210,431 in cash. 
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METAL STATISTICS 





Monthly Average Prices of Metals 














Silver 

-—New York—. —LondonSpot—, Sterling Exchange 

L 1929 1930 1929 1930 1929 1930 

January. . 57.019 45.000 26.257 20.896 484.577 486.447 
February... . 56.210 43.193 25.904 20.008 484.787 485.784 
March......... 56 346 41.654 26.000 19.298 484.776 485.933 
ME ccasteve 55.668 42.428 25.738 19.554 484.808 486.019 
a 54.125 40.736 25.084 18.850 484.599 485.724 
Re 52.415 34.595 24.258 16.049 4847330 485.625 
Se 52.510 34.346 24.289 15.928 484.560 486.300 
August... 52.579 35.192 24.288 16.283 484.368 486.839 
September See sco ae 0 Suey cddeek See cards va 
October........ Se. 90e Seite t. \. 5 Sr GG POE, ke eacS 
November... ... Ge ONS.) 6364s  iwwecus Se OE Rees cce 
December...... 3 ee Ba. eau Ot. SEP Sea 
Year.. SE SO ats 8 ee SO SO. wasereic Gees Gee a veclawe 


New York quotations, cents per ounce troy, 999 fine. 


London, pence per 
ounce, sterling silver, 925 fine. Sterling exchange in cents. 

















Copper 
—F.O.B. Refinery-~ ‘London Spot: 
Electrolytic Standard Electrolytic 

1329 1930 1929 1930 1929 1930 

January........ 16.603 17.775 75.551 71.469 78.602 83.250 
February eas 17.727. 17.775 78.228 71.419 83.538 83.500 
DL dose «a 2t.257 - 17.775 @.1S3. @:22 98. 356 83. 405 
MS. és sacclas « 19.500 15.621 81.036 62.075 89. 405 74.338 
«RE 17.775 12.756 75.026 53.159 83.727 59.545 
RS 17.775 12.049 74.338 50.003 84.013 56.750 
ED doa Saincea 2 17.775 11.023 72.152 48.277 84.043 52.522 
August. 17.775 10.693 73.783 47.525 84.250 50.725 
September (Sz: ae ae Meee 2 ee on 84.363 gieaee 
October........ .2ee  cawues SEE ketene eS cscs 
November Wide, ska Oe Se. access Sete sees 
December...... S90 sce Mera sineee Gao. “once ke 
OM. 865 sa cat 2) eer ere |” cea? bbs SE0F8 a 
New York quotations, cents per pound. London, pounds sterling per long ton: 

Lead 
—New York—. —St. Louis— London 

1929 1929 1930 1929 1929 1930 1930 

Spot 3Mos. Spot 3 Mos. 

January. 6.650 6.250 6.498 6.100 22.111 22.344 21.545 21.571 
February 6.853 6.236 6.739 6.086 23.128 23.156 21.188 21.097 
March... .. 7.450 5.662 7.348 5.542 25.409 25.591 18.807 18.940 
April.. 7.187 5.537 7.025 5.428 24.783 24.408 18.319 18.363 
ay.. 7.000 5.523 6.761 5.408 23.949 23.750 17.795 17.861 
June. 7.000 5.410 6.790 5.310 23.694 23.603 17.941 17.994 
| Ce 6.804 5.250 6.607 5.149 22.810 22.880 18.160 18.063 
August... 6.750 5.488 $.553 5.340 23.185 23.259 18.294 18.178 
September.. 6 890 ..... 6408 = 6.054 Sas GE chcwee: conus 
October. . Gaee 5557 G00" sc 2S DEI dh aseok~ oweua 
November... 6.285 ..... ht Be Gee -AEIOGe” tWians. “scewke 
December... 6.250 ..... Ge. es Ft Se BE vcd . cetncce 
wee. .6.5 Cee -.is2. Se TRA ER ovina 7 Roady 


New York and St. Louis quotations, cents per pound. London, pounds sterling 
per long ton. 








Tin 
-——— New York ——~ -———London— — 
1929 1930 1929 1930 

Straits Spot 
BD. 5. Gscecaraxeee eenee 49.139 38.851 222.727 175.460 
PES cis es cswaccss ea% 49.347 38. 676 223. 138 173.750 
Ee ee 48.870 36.798 220.781 164. 851 
Mie 640k eee tiieancaneaas 45.858 36.077 206. 887 162.638 
cess cdi cnudebaceamendews 43.904 32.108 197.545 144.818 
RAs > «nae ecttgcee new antes ta 44.240 30. 336 200 . 206 136. 300 
RP re re eae 46.281 29.822 209. 473 134.511 
re 46.619 30.044 209.815 134.988 
eS ee eee Germee. ~ cca fae Me awens 
re eee ee sd eess Pelee > stews 
NOI 5 6 rie enndeereweeres Cae wa sen ee, atin 
MNES 6..:tetVaycevesceecas Fe ee ieee eG”. Sectess 
ME ices ch acane oc Ghaee GBC taet ® 2c pS a ee 
New York quotations, eente per pound. London, pounds sterling per long ton. 

Zinc - 
t. Louis— London — 
St9 1930 1929 1929 1930 1930 
Spot 3Mos. Spot 3 Mos. 
MNT 60 66000.cpecaee «-- 6.350 5.229 26.196 26.233 19.634 20.241 
BOUREY 06 0 cceseassese -- 6.350 5.180 26.247 26.347 19.209 19.778 
SRR ER Ro - 6.463 4.934 27.050 27.294 18.304 18.810 
April... Gove aebe<ece «es 6.658 4.843 26.759 26.613 17.819 18.378 
cvancees sida aun oe. 6.618 4.641 26.727 26.619 16.639 17.324 
I ieee CeO NeceAdewaasae 6.686 4.441 26.216 25.984 16.422 17.038 
Ms bs débareaorecwes te 6.766 4.350 25.332 25.418 16.171 16.777 
BOO, caesctsy sa civaed 6.809 4.360 24.896 25.164 15.953 16.469 
September......... Shesek C.2ee 2a. TRIE BGM oS adc 
BE Sie os scpicscnvies Cee 55 7h A EE eee 
NE So casein sats it SE ES he we ew 
ee eee $3666. +. i%% ae Oe eee: ode Se Shs 
AR eee ere 6a Ss: OUT BIO. oo ck Reta 


St. Louis quotations, cents per pound. London pounds sterling per long ton 
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Antimony, Quicksilver, and Platinum 








sins y (a) ago (b) Platinum (c) 

New York New York 

1999. 0530 1929 1930 1929 1930 
JANUATY... cc cccce 9.558 8.606 119.481 121.192 70.000 61.923 
MS 9.548 8.830 119.818 120.500 70.000 59.909 
WENO « o dkud caeues 9.531 8.236 121.904 118.808 70.000 54.769 
Pcs ot adid-naa aaa’ 9.462 7.740 122.000 114.000 70.000 46.462 
RN ee ee 8.957 7.454 121.154 117.269 68.615 46.000 
WON occa sa cinrebus 8.845 7.057 120.500 118.600 68.000 46.000 
MGT yw eceee kai 8.543 6.976 121.654 117.462 68.000 43.692 
MOE bi od « ack oe 8.778 7.839 125.111 116.00 68.000 41.462 
September.......... $390. cskae O26 SEE Sk cc cnc 66.000 ...... 
CE Ses csaaes 0 oats BeBe c ov canes 65.008 =... 
November.......... Sere See ee. aaa OGG cocks 
December.......... 8.420 ..... CFE Sow so acess 63: 246 5502. 
WB cicdndcanaaes C2 sc 128-843" cack Or 2068 > Fas cas 


(a) Antimony quotations in cents per 


und, for ordinary brands. 
silver in dollars per flask of 76 lb. 


(c) Platinum in dollars per ounce. 


Pig Iron’ and Aluminum 


-— Bessemer —. ——Basic—~ a — Aluminum —~ 





1929 1930 1929 1930 1929 1930 1929 1930 
Jan.. 18.00 19.00 17.50 18.50 17.50 18.50 24.300 24.300 
sere 18.00 19.00 17.50 18.50 17.50 18.50 24.300 24.300 
March 18.19 19.00 17.62 18.50 17.69 18.50 24.300 24.300 
April 18.50 19.00 18.00 18.50 18.00 18.50 24.300 24.300 
May 18.81 19.00 18.31 18.50 18.31 18.50 24.300 24.300 
June 19.00 19.00 18.50 18.50 18.50 18.50 24.300 24.140 
July...... 19.00 18.62 18.50 18.12 18.50 18.12 24.300 23.300 
a 19.00 ’ ~ 18.50 18.00 18.50 18.00 24.300 23.300 
SE ca. ss 19.00 SECM seas eRe >. 0s Pee ick nca 
Citas sa4 OR OP cece CRISS ks ndic 18. 50 24.300 
FOOT es 19.00 18.50 18.50 24. 300 
Dec Ge ese Oo Awace SU © 5555: ri terre 
Year.... 18.71 Sa wags 18.21 Pe eee 


Tron in dollars per Mais ton. Aluminum in cents per pee 99 per cent grade. 
- yok. Mahoning and Shenango valley furnaces; freight to Pittsburgh, 





Monthly Crude Copper Output in Short Tons 











Domestic 
1929 193Q0— ———__—_ 
Total March April May June July 
Alaska shipments...... 21,947 2,109 1,416 1,052 1,250 1,673 
Calumet & Arizona... 65,246 3,550 3,752 3,799 3,939 3,767 
ES ¢ h.caae scent 19,118 1,178 1,309 1,556 1,150 674 
ee ee 29,567 2,762 2,984 2,893 2,675 
Nevada Cons......... CS er ee oan oh eid @ 17,870 ...... 
Old Dominion (a) ..... 11,172 885 1,045 964 845 722 
Phelps Dodge (b)...... 111,026 6,048 6,034 6,049 6,037 5,755 
United Verde Extens. . 29,669 1,681 2,047 2,007 1,790 1,949 
Utah Copper.......... SOO races 2 wen bbe hae Leeda 
Tennessee Copper..... 7,870 672 653 676 596 615 
Foreign 

Andes Copper... 83,718 See... Slawe . Be)  vacdck eek 
Bradem.«....... 88,155 +) Se ee oe oa 
Boleo, Mexico. . Sie GSE codecs neces (d) 3,636 ...... 
Bwana M’ Kubwa. 6,988 55 525 489 5 551 
Cin Caso ecwoud 150,247 7,478 See Ee ee rn ee 
Furukawa, Japan...... 17,767 1,627 1,542 1,625 1,511 


Granby, Cons., Canada 30,424 























Howe Sound. . RN a age et” ae 
Wa. Cie chcneuwe (c) 7,200 655 576 718 7 711 
ERIE i660 5 died weil 7,600 OI ee a dacas: a xowes Ca) Se 6s. 
Sumitomo, Japan...... 20,180 1,576 1,404 1,644 1,687 1,666 
Union Biintive, Afsion.. . 150,006: ccc cescce. seeees (e)72, ‘300 . ewe 
(a) Includes Arizona Commercial. (b) Moctezumaisincluded. (c) Estimated. 
(d) Three months. (e) Six months. 
Monthly Production of Primary Copper from 
U. S. Mines and Daily Rate (Short Tons) 
—— —1928—— . 9 —-——]929——__, 1939 
Monthly Daily Monthly Daily Monthly Daily 
Production Rate Production Rate Production Rate 
January...... 68,469 2,209 86,324 2,785 67,838 2,188 
February..... 67,423 2,352 84,735 3,026 59,196 2,114 
March....... 70,327 2,269 93,698 3,023 61,216 1,975 
BRP i6 ia 6 ke 69,721 2,324 94,902 3,163 60,450 2,015 
NS rere 73,729 2,378 93,392 3,013 60,238 1,943 
FOR cnccesss 73,224 2,441 82,354 2,745 56,743 1,891 
Oca tasks 73,426 2,369 79,229 2,556 54,249 1,750 
ee 76,952 2,482 78,885 MS Sewknn lo saethcke 
September.... 78,341 2,611 79,402 MES hu Uiass ina es 
October... ..- 86,480 2,790 82,575 pS ee ee 
November.... 85,382 2,846 75,934 RE KE | Cc eis 
December.... 85,677 2,764 74,772 WANE eek ss co ae es . 
Total ccs. See  osipese SSUREOS |... wanes QR ieee 
Monthly average75,754 ...... Gas Soo. 5 OIG: >. cadens 
Av. of daily rate ...... ae ho Vea Meee). deve de 1,981 
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Mining Share Prices—Month of August, 1930 





Location of 
Metals pavdetds Properties High Low Last 


NEW YORK STOCK EXCHANGE 


Company Name 





Ahumada Lead....... Lead silver......... Mexico 0.75 0.62% 0.62} 
Alaska Juneau....... __ | Se are: 5.50 4.87} 5.50 
Am. Metal....... Lead, silver, zinc Matiens 32% 28 30 
Am. Metal, pid. Se Copper, gold........ sss S988" 908 — 908 
Am. Sm. & Ref....... , copper, silver... Various 69% ~—63 692 
_ — & Ret. pfd.. | Gold, WES co oa asa an Mot sae ae 
. Zinc., L.& 8..... 5 
Am. Sine, L& S., pid. Zinc, lead........... Various... 62 62 62 
NNER. «Girne ces > pper, zinc, silver. Various... 514 44 454 
Andes Copper........ Copper, silver....... Chile..... 23 19 2 
Butte C. & Z......... Manganese, zinc... .. Montana. 2.50 2.25 2.25 
Butte & Superior... .. Zinc, silver.......... Montana. 2.25 1.50 1.62 
Callahan Zine-Lead... Lead, zinc........... Idaho.... 1.12} 0.87} 1.00 
Cal. & Arizona....... Copper, gold, silver... Arizona... 554 47 49 
Cal. & Hecla......... ee Michigan. 16 13413 
Cerro de Pasco....... Copper, silver, lead... 2. 51 434 444 
Po oe bpatee’s SOON sess S ciplne as —- “aa ‘a = 
seein . . ays 
Federal M. &8., pid... dor sine, silver..... Tri-State. } 1003 98% 1003 
Freeport Texas.. RNS. Occ ssa 7OR08.... 45 394 444 
Granby Con......... Copper, silver, gold... Brit. Col.. 25 2 22 
Greene Cananea...... = r,silver,gold... Mexico... ..... ..... 654* 
TEOURBIIID occ 06: RIOD Soe cee cccsnce So.Dakota 78 77 7 
Howe Sound......... Cenoes, lead, zinc.. Various... 30 26§ 29} 
ee. ‘we 0 aR ae Arizona... = a Mg 
nternatio: ickel. . . - 
Int. Nickel, pfd....... i Nickel, copper... .... Ontario } 1304 1308 1203 
Kennecott........... Sure , gold, silver... Various. 40i 333 334 
MclIntyre-Porcupine.. Gold............... Ontario.. 17% 3174 17} 
Magma Copper....... Peeaiit silver, gold... Arizona.. 334 303 30} 
Miami Copper....... RELI ARES Arizona.. 17 143 143 
Mother Lode......... Copper, silver....... Alaska.... 1.25 1.12} 1.124 
National Lead....... ( 130 §=61242 130 
National Lead, pfd. A / Lead, zinc........... Various... 1434 1423 1433 
National Lead, pfd. B | 118 «#6118 = =6118 
Nevada Con......... Copper, gold, silver... Various... 174 #13) 133 
Park Utah Con...... Zinc, silver, lead..... Utah..... 23 lj 2 
i ape Remi: ae gtd Seen ee Bolivia... 19 16 163 
Copper, gold, silver Various... 34 29% 304 
EE se aca chen oss Africa.... 36 36 36 
Lead, zine, silver Various... 403 39 40} 
AER Michigan. 2.25 1.50 1.50 
Copper, su. acid..... Tennessee 113 11 11? 
PN Sos 5 os es Texas.... a. SS 58} 
U.S. . R. & M...... Silver, sesh lead:. Wastoun 21 184 193 
U.S. 8. R. & M., pfd. | Zinc, copper......... * 49 46 46 
Utah Copper DL geataew Copper, gold, silver.. Utah..... ..... ..... 190* 
Vanadium Corp...... Vanadium, ilmenite... Various 103 77% 844 
NEW YORK CURB EXCHANGE 
Aluminum Co. of Am. ° . 238 -215 ~235 
Sicin, Xie OF ee: pid. { Aluminum atceeailes Various... } 110 1093 1093 
ans oom. |) Bs noc ca shys0.e Chile..... 34 29 293 
Bunker H. &S....... Lead, silver, zinc..... Idaho.... 70 67 70 
Carnegie Metals...... Silver, gold.......... Se eee 6.75* 
Con. Coppermines.... Copper, gold, silver.. Nevada... 4.75 3.75 3.87} 
Copper Range....... Co _ Batawodapalc Michigan. 9.25 9.25 9.25 
Cresson Con......... ee ea Colorado.. 0.373 0.25 0.314 
Cusi Mexicana....... Lead, zinc, silver... Mexico... 0.873 0.59 0.623 
Evans-Wallower..... . NEMS Lis cn ae toot arious 2.124 1.50 2.00 
Federated Metals..... Trading............ Various 153 = 3015 15 
Hecla Mining........ — rane, zine.. Idaho. 9.37} 8.874 9.00 
ee eee. ae ae Ontario 5.75 5.62} 5.624 
Hudson Bay M. & S.. eas Re sheds Manitoba. 8.25 7.25 7.50 
Iron Cap Copper..... Cop silver, gold.. Arizona 1.623 1.624 1.624 
Mayflower Assoc..... RIO 6 sis + ak oes Various 61 59 604 


Silver, fendi zinc..... 


Q 
= 

é 
2 
w 
° 
Ss 
nN 
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Mining Corporation. . 











New Jersey Zinc..... Zinc, lead, silver..... Various... 654 624 64} 
Newmont Mining.... Holding, copper, gold Various... 87; 82 86 
N. Y. and Honduras.. Silver, gold.......... OMEN. Sok Ss 103* 
NOE ns cosines eer Ontario & 334 1.123 1.2 
Noranda Mines Copper, gold, silver.. Quebec 23 20 212 
Ohio Cop Copper, lead, gold Utah..... 0.62} 0.373 0.50 
Premier old. eal OURS se ees Brit. Col.. 1.123 0.873 1.12 
MOR Sn kia sg 3g. ee cas abt «ots ot Michigan. 155 15% 15 
Shattuck Denn Copper. gold, silver.. Arizona... 5.00 4.25 4.25 
So. Am. Gold & Plat oT gen oid: 5. Colombia. ..... ... 1.00* 
ONE, 55a cs RNs ss oo'e's ws eek mtario... 6.25 6.25 6.25 
Tonopah Ex......... Silver, BOM cas 53-0 OUM SS OF s 3x 0. 10* 
Tonopah Mining..... Silver, gold, copper... Various... ..... .... 0.623* 
United Eastern....... Silver, lead.......... I Sais, Sn 5p sere 0.064* 
United Verde Ex..... oe gold, silver Arizona... 9.75 9.124 9.2 
United Zinc Sm...... PMO. one ses Tri-State. 3.50 3.50 3.50 
Utah-Apex.......... Lead, zinc, copper... Utah..... 1.873 1.50 1.75 
Wenden Copper...... Co EREEVEE So ois 5s Arizona... 0.373 0.25 0.25 
Yukon Gold......... Gs = ak cate tsee Yukon.... 0.374 0.374 0.37} 
BOSTON STOCK EXCHANGE 
Aris. Comm......... Copper, gold, silver Arizona... 1.37} 1.374 1.37} 
East Butte.......... pper, gold........ Montana. 1.123 0.90 0.99 
Isle Royale.......... NB Sc cs fess d vos Michigan. 7.00 6.00 6.50 
Mohawk Mining..... ROR os cs ces ss Michigan. 26% 222 244 
Old Dominion.. . Copper, gold, silver.. Arizona... 4.75 4.50 4.75 
Utah Met. & Tunnel. . Copper, lead, gold... Utah..... 0.40 0.32 0.36 
MONTREAL 
Asbestos Corp....... 1.00 0.25 0.50 
Asbestos Corp., pfd... { ASBMB i oe cces Quebec... . } 3.50 3.50 3.50 
Consolidated M. & 8.. Lead, zine, silver... Canada... 200 168 180 


Location of 
Metals Produced Properties High Low Last 


TORONTO STANDARD STOCK AND MINING EXCHANGE 


Company Name 

















Abana Mines........ Copper, zinc, silver... ebec... 0.61 0.40 0.40 
Amulet Mines........ Copper, zinc, ae: ebec... 0.60 0.46 0.50 
Base Metals......... Pe a han silver..... Brit.Col.. 2.60 2.25 2.25 
Barry-Hollinger...... CRE, boats was Ontario... 0.17 0.14 0.14 
Canam Metals....... Lead, zinc, silver... Various... 0.20 0.15 0.15 
Castle-Trethewey. . Silver Ontario... 0.17 0.15 0.16 
Central Manitoba. . Manitoba. 0.10 0.08 0. 10 
Coniagas Ontario... 0.95 0.80} 0.95 
Salesian Ontario... 2.40 1.65 1.75 
Howey Msnes,. Ontario... 0.49 0.31 0.40 
BE POG as occ ais Ontario... 0.29 0.29 0.29 
Kirkland wake Ontario... 0.60 0.51 0.58 
Lake Shore.......... Ontario.. 234 224 234 
Sherritt Gordon Manitoba. 1.40 1.25 1.26 
Siscoe Gold.......... uebec... 0.30 0.25 0.28 
Sylvanite............ ntario... 0.46 0.39 0.44 
Treadwell Yukon Various... 3.50 3.00 3.50 
oe, Various... 1.08 0.58 0.80 
Vipond Con......... mtario... 1.40 1.21 1.26 
Waite-A.-M.......... uebec... 3.65 3.00 3.01 
Wright-Hargreaves mtario... 1.85 1.72 1.85 
ST. LOUIS AND CINCINNATI 
Goneclideted L. & Z.. Lead, zinc.......... Tri-State. 3 as 2-3 z 50 
e-Picher........ . . . S .00 
Fagle-Picher, pid... { Lead, ine, silver..... Various... } 8-00 7-50 100+ 


SAN FRANCISCO, LOS ANGELES, AND COLORADO SPRINGS 





California Copper... . California 0.87} 0. rt 0.87 


Copper, gold, silver. . 
Gold 

















Golden Oycle Colorado.. 14 13213 
Idaho-Maryland. California 0.41 0.23 0. 32 
Portland. .... Colorado.. 0.01 0.009 0.009 
Tom Reed.. Arizona 0.80 0.60 0.75 
United Gold. . Colorado.. 0.08 0.07 0.07 
SPOKANE 
Constitution......... Lead, zine, silver..... Idaho. 0.123 0.05 0.10 
PAS Lead, GIVER. oi sce0e Idaho. 2.10 1.70 2.00 
oS | ee ane, zine, silver..... Idaho... 0.61 0.514 0.53 
Grandview..... Soh an Zine, lead........... Wash. 0.06% 0.053 0.05} 
Jack Waite Con...... Lead, zine, silver..... Idaho 0.07} 0.05 0.05% 
Mexican Premier..... Lead, silver, gold.... Mexico 0.34 0.30 0.30 
Montana Mines...... Gold, silver......... Montana. 0.333 0.28 0.32} 
Noble Five.......... Ao Pee ee Brit. Col. 0.063 0.06 0.06 
Pend Orielle......... Zinc, silver, lead..... Wash.... 1.20 0.50 0.75 
Sherman Lead....... ead, silver......... Tdaho. 0.703 0.50 0.68 
Sunshine Mining..... Silver, lead, copper... Idaho.... 2.14 1.70 2.12 
Tamarack & Custer... Lead, silver......... Idaho.... 0.45} 0.36 0.43} 
SALT LAKE CITY 
oO Lo a es Lead, silver, gold..... seoce Sie Cie Le 
Combined Metals.. Zinc, lead, silver..... ious... 0.14 0.13} 0.14 
Eureka Bullion....... Lead, silver, gold..... 0.25 0.20 0.20 
Eureka Lilly......... Lead, silver, gold..... 0.403 0.37 0.38 
Moscow Silver....... Silver, lead.......... 0.85 0.72 0.72 
New Quincy......... Lead, silver, zinc 0.09 0.04} 0.05} 
North Lily........... Lead, silver, gold.. 1.40 1.30 1.325 
Park Bingham....... Lead, zinc, silver.. 0.07 0.04 0.04} 
Park City Con....... , zine, silver..... 0.37 0.30} 0.31 
Rico Argentine....... Zinc, lead, silver..... 0.104 0.09 0.09} 
Silver King Coal...... Lead, silver, zinc..... 8.00 7.15 7.15 
Tintic Lead.......... Lead, silver, copper... Utah..... 1.20 1.00 1.20 
Tintic Standard...... Lead, gold, silver.. Utah..... 5.90 5.05 5.10 
Walker Mining....... Copper, gold, silver... California 2.50 2.15 2. 174 
tLONDON 
Anglo American...... PICMG. 5.» 055355'5:58 Various... AH | iat 18/3 
Aramayo Mines...... Tin, bismuth, silver... Bolivia... 26/10} 20/03 23/9 
Burma ee. , Silver, zine..... India..... t1/— ova 10/74 
Bwana M’Kubwa.. —_ Sip ceeewee ns Rhodesia. 13/6 10/7} 10/9 
Camp Mi. foo coi... ee Various... —/7} —/44 —/4} 
PONG so.vs oc oaks’ Silver, lead, zine..... Mexico... .. .. ..... 11/3* 
Frontino & Bolivia... Gold............... Colombia. ie, 8/9* 
Lake View & Star.... Gold..... ya ccecccece Australia. ‘a 3 9/9 10/6 
Mexican Corporation. Copper, zinc........ Mexico 4/— 4/9 
N’Changa Copper.... Co’ te Dida seacases Rhodesia 16 6 - 6 sl) 3 
Oroville Dredging.... Gold.........ceeeee California 1/3 1/3 1/3 
Rhodes. Congo Border Copper..........0. . Rhodesia. 298/9 237/6 262/6 
Rhodes.-Select. Trust.. Copper........ eeees Rhodesia, 31/6 23/1} 29/— 
pe Co oo pyrites...... Spain..... 722/6 685/- 695/- 
St. John del Rey..... Gold... .... pevcceccs razil.... 17/— 16/— 16/10} 
San Francisco Mines.. Zine, lead, silver... Mexico 17/6 14/3 14/9 
Santa Gertrudis...... ilver, gold. eee exico. 8/14 7/6 7/9 
SER ee MR ee Kccuets rica. . 3/- 2/3 2/3 
So. American Copper. Cuspee ey oes do ee are Venezuela 1/44 1/14 1/3 
Tanganyika.......... FIOMING . <i secacece Africa.... 41/— 29/- 30/- 
Wiluna Gold......... ees Australia. 17/9 17/14 17/6 
Union Miniére....... COmOUs iccesnccsacs Bel.Congo 7,540 6,800 7,00T 








Salt Lake Stock Exchange courtesy J: A. Hogle & Com mpany, Toronto Standard Sto Stock Exchange courtesy the Arthur E. Moysey Company, S: 
an Francs. 


Exchange courtesy the Pohlman Investment Company. ‘Not traded in. 
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kane Standard 


{The above London quotations are for the month ended Aug. |! 
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